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(54) [Tittle of the invention] Salicylate ester derivative and preparation method thereof 
(57) [Abstract] 

[Problem] To obtain salicylate ester derivative that effectively functions as 
polycarbonate end capping agent or polymerization accelerator. Because of that, it can 
suitably be used for optical material that has excellent hue. 
[Steps to solve the problem] 

Salicylate ester derivative represented by below mentioned formula (1) with impurity 
content less than the fixed value. 



(wherein, R 1 is methyl or ethyl group, R2 may be substituted alkyl group with 1 to 30 
carbon atoms, alkoxy group with 1 to 30 carbon atoms, aryl group with 6 to 30 carbon 
atoms, aryloxy group with 6 to 30 carbon atoms, aralkyl group with 6 to 30 carbon 
atoms, or aralkyloxy group with 6 to 30 carbon atoms). 



[Claim 1] 

Salicylate ester derivative represented by below mentioned formula (1), where chloride 
content is less than 1 00 ppm. 
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(wherein, R 1 is methyl or ethyl group, R 2 may be alkyl group with 1 to 30 carbon atoms, 
alkoxy group with 1 to 30 carbon atoms, aryl group with 6 to 30 carbon atoms, aryloxy 
group with 6 to 30 carbon atoms, aralkyl group with 6 to 30 carbon atoms, or aralkyloxy 
group with 6 to 30 carbon atoms. Here, R 2 may be substituted with methoxycarbonyl 
group, ethoxycarbonyl group, 2-(methoxycarbonyl)phenoxycarbonyl group, 
2-(methoxycarbonyl)phenoxycarbonyloxy group, 2-(ethoxycarbonyl)phenoxycarbonyl 
group, 2-(ethoxycarbonyl)phenoxycarbonyloxy group, aryloxy carbonyl group with 6 to 
10 carbon atoms, or aryloxy carbonyl group. 

[Claim 2] 

Salicylate ester derivative mentioned in claim 1 , wherein total nitrogen content is less 
than 100 ppm. 

(Claim 3] 

Salicylate ester derivative mentioned in claims 1 to 2, wherein total metal element 
content is less than 30 ppm. 

[Claim 4] 

The preparation method of salicylate ester derivative represented by below mentioned 
formula (1), 

C 0 O R ' 
<0^0-C-R 2 ~ 0) 

(wherein, R 1 is methyl or ethyl group, R 2 may be alkyl group with 1 to 30 carbon atoms, 
alkoxy group with 1 to 30 carbon atoms, aryl group with 6 to 30 carbon atoms, aryloxy 
group with 6 to 30 carbon atoms, aralkyl group with 6 to 30 carbon atoms, or aralkyloxy 
group with 6 to 30 carbon atoms. Here, R 2 may be substituted with methoxycarbonyl 
group, ethoxycarbonyl group, 2-(methoxycarbonyl)phenoxycarbonyl group, 
2-(methoxycarbonyl)phenoxycarbonyloxy group, 2-(ethoxycarbonyl)phenoxycarbonyl 
group, 2-(ethoxycarbonyl)phenoxycarbonyloxy group, aryloxy carbonyl group with 6 to 
10 carbon atoms, or aryloxy carbonyl group), mentioned in claim 4 is characterized by 
reacting phosgene series, and halogen compound or halogenated carboxylate ester 
represented by below mentioned formula (2), (3), and (4), 

[Formula 2] 



2 



VO/ 3; v*«/ 

Kb 21 

A-C— R 1 (2) 

II 
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A — C — R ' — C — A ' <3> 

II U 

o o 

A-C-O-R'— O— C— A' (4) 
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(wherein, A, A' is halogen, R 2 is same as formula (1), R 3 is bivalent alkylene with 1 to 30 
carbon atoms, aryl group, and aralkylene group), and salicylate ester represented by 
below mentioned formula (5), 



COOR» 
OH (5) 



(wherein, R 1 is methyl or ethyl group), in the presence of chloride compound. 
[Claim 5] 

The preparation method of salicylate ester derivative mentioned in claim 4, wherein 
phosgene series, halogenated compound selected from the group of acid halogenated 
compound and halogenated carboxylate ester represented by above mentioned formulas 
(2) to (4), and salicylate ester represented by formula (5), each contains metal element 
less than 100 ppm. 

[Claim 6] 

Salicylate ester derivative mentioned in claims 1 to 3 is represented by below mentioned 
formula (l)-2. 

[Formula 5] 

1 



COOR 

<O)-0-c-r" 

0 




••• CD-2 



(wherein, R 1 is methyl or ethyl group, R 22 may be aryl group with 6 to 30 carbon, aryloxy 
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group with 6 to 30 carbon atoms, aralkyl group with 6 to 30 carbon atoms, or aralkyloxy 
group with 6 to 30 carbon atoms. Here, R 22 may be substituted with methoxycarbonyl 
group, ethoxycarbonyl group, 2-(methoxycarbonyl)phenoxycarbonyl group, 
2-(methoxycarbonyl)phenoxycarbonyloxy group, 2-(ethoxycarbonyl)phenoxycarbonyl 
group, 2-(ethoxycarbonyl)phenoxycarbonyloxy group, aryloxy carbonyl group with 6 to 
10 carbon atoms, or aryloxy carbonyl group). 

(Claim 7) 

Salicylate ester derivative represented by below mentioned formula (l)-2, 
[Formula 6] 



C 0 0 R 1 




CI )-2 



(wherein, R 1 is methyl or ethyl group, R 22 may be aryl group with 6 to 30 carbon, aryloxy 
group with 6 to 30 carbon atoms, aralkyl group with 6 to 30 carbon atoms, or aralkyloxy 
group with 6 to 30 carbon atoms. Here, R 22 may be substituted with methoxycarbonyl 
group, ethoxycarbonyl group, 2-(methoxycarbonyl)phenoxycarbonyl group, 
2-(methoxycarbonyl)phenoxycarbonyloxy group, 2-(ethoxycarbonyl)phenoxycarbonyl 
group, 2-(ethoxycarbonyl)phenoxycarbonyloxy group, aryloxy carbonyl group with 6 to 
10 carbon atoms, or aryloxy carbonyl group), is prepared from aromatic ester derivative 
represented by formula (6), 

[Formula 7] 




(wherein, Z may be same or different hydrogen atom, and group selected from the 
group comprising alkyl group with 1 to 4 carbon atoms, R 22 is same as formula (l)-2), 
and salicylate ester represented by formula (5), in the presence of catalyst. 



[Formula 8] 



COOR 1 
0>-OH 



(5) 



[Claim 8] 

Salicylate ester derivative represented by above-mentioned formula (l)-2 is prepared from 
aromatic ester derivative represented by formula (6)-2, 

[Formula 9] 

RO-O-C-R 2 -••(6)-2 

li 

/^kO. n i lCSI .»Q » 1%. aa .A. In l.-wW KMT *» .V.v V. <i>li 

(wherein, Z may be same or different hydrogen atom, and group selected from the group 
comprising alkyl group with 1 to 4 carbon atoms, R 22 is same as formula (l)-2), R 23 is aryl 
group with 1 to 30 carbon atoms, and aralkyl group with 1 to 30 carbon atoms.), and 
aromatic carbonic ester represented by formula (7), 

[Formula 10] 



COOR 1 COOR' 




O 



(wherein, R 1 is methyl or ethyl group), in the presence of catalyst. 
[Claim 9] 

The preparation method of salicylate ester derivative mentioned in claims 7, 8, wherein 
chloride content is less than 100 ppm in each salicylate ester represented by above 
mentioned formula (5), aromatic ester derivative represented by formula (6) and (6)-2, 
and aromatic carbonic ester represented by above mentioned formula (7). 

[Claim 10] 

The preparation method of salicylate ester derivative mentioned in claims 7 to 9, wherein 
total metal content is less than 50 ppm in each salicylate ester represented by above 
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mentioned formula (5), aromatic ester derivative represented by formula (6) and (6)-2, 
and aromatic carbonic ester represented by above mentioned formula (7). 

[Claim 1 1 ] 

The preparation method of salicylate ester derivative mentioned in claims 4, 5 and 7 to 1 0, 
wherein moisture content is less than 5% by weight in halogen series and halogen 
compound represented by formulas (2) to (4), salicylate ester represented by above 
mentioned formula (5), aromatic ester derivative represented by formula (6) and (6)-2, 
and aromatic carbonic ester represented by above mentioned formula (7). 

[Claim 12] 

The preparation method of salicylate ester derivative mentioned in claims 4 to 5 and 7 to 
1 1 , wherein aromatic monohydroxy compound is contained less than 3% by weight in 
halogen series and halogen compound represented by formulas (2) to (4), salicylate ester 
represented by above mentioned formula (5), aromatic ester derivative represented by 
formula (6) and (6)-2, and aromatic carbonic ester represented by above mentioned 
formula (7). 

[Claim 13] 

The preparation method of salicylate ester derivative mentioned in claims 7 to 12, wherein 
catalyst used is alkali metal, alkali earth metal, group 3 of elemental periodic table, and 
compounds of group 12. 

[Claim 14] 

The preparation method of salicylate ester derivative mentioned in claims 7 to 12, wherein 
catalyst can be atleast one kind selected from the group of lanthanum oxide, calcium 
oxide, alkoxide of lanthanum, and zinc carboxylate. 

[Claim 15] 

The method mentioned in claim 14, wherein lanthanum oxide is used as catalyst, and the 
weight reduction is within 3% when oxides are maintained at 500°C for 1 hr. 



[Claim 16] 



The preparation method of salicylate ester derivative mentioned in claims 7 to 12, wherein 
catalyst can be atleast one kind selected from the group comprising nitrogen containing 
basic compound and phosphorous basic compound. 

[Claim 17] 

The preparation method of salicylate ester derivative mentioned in claims 4 to 5, and 7 to 
1 6 is characterized by the fact that the catalyst mentioned in claim 7 and 8 or/and nitrogen 
containing basic compound mentioned in claim 4 left after the completion of the reaction, 
adds atleast one of the compound selected from the group comprising inorganic acidic 
compound or acidic compound of organic sulfonate, acidic compound salt, and acidic 
compound derivatives, deactivates and /or neutralizes. 

[Claim 18] 

The preparation method of salicylate ester derivative mentioned in claim 17, wherein 
inorganic acidic compound is phosphoric acid and /or its condensed product. 

[Claim 19] 

The preparation method of salicylate ester derivative mentioned in claim 17, wherein 
inorganic acidic compound is solid acid. 

[Claim 20] 

The preparation method of salicylate ester derivative mentioned in claim 17, wherein 
organic sulfonate compound is represented by the following general formula (8), 

[Formula 11] 
Ut l l ] 

A 1 - (Y 1 -S0 3 X I ) m - (8) 

(wherein, A 1 is substituted or non-substituted m valent hydrocarbon with 1 to 30 carbon 
atoms, Y 1 is single bond or oxygen atom, X 1 is hydrogen atom, or secondary or tertiary 
bivalent hydrocarbon with 2 to 30 carbon atoms, metal cation of 1 equivalent, ammonium 
cation or phosphonium cation, m varies from 1 to 4), below mentioned general formula 
(9), 

[Formula 12] 
I ft i 2 j 

*X 2 -A 2 -Y'-S0 3 - - (9) 
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(wherein, A 2 is bivalent hydrocarbon with 1 to 30 carbon atoms, + X 2 is binary to tertiary 
ammonium cation or phosphonium cation, Y 1 is same as above), and below mentioned 
general formula (10), 
[Formula 13] 

a 3 - rx 3 ) rt - (R-v'-scv) n (10) 

(wherein, A 3 is n valent hydrocarbon with 1 to 30 carbon atoms, + X 3 is binary to tertiary 
ammonium cation or phosphonium cation, R is monovalent hydrocarbon with 1 to 30 
carbon atoms, n is from 2 to 4, Y 1 is same as above). 
[Claim 21 ] 

The method mentioned in any of claims from 1 7 to 20, wherein acidic compound is used 
from 0.001 to 1% by weight against salicylate ester derivative represented by above 
mentioned formula (1). 
[Claim 22] 

The preparation method of salicylate ester derivative mentioned in claims 4 to 5, 7, and 9 
to 21, wherein when aromatic carbonate is manufactured by fusion method, in end 
capping reaction where salicylate ester derivative is used as end capping agent, or R 2 in 
above mentioned formula (1) is substituted by methoxycarbonyl group, ethoxy carbonyl 
group, 2-(methoxycarbonyl)phenoxycarbonyl group, 

2-(methoxycarbonyl)phenoxycarbonyloxy group, 2-(ethoxycarbonyl)phenoxycarbonyl 
group, or 2-(ethoxycarbonyl)phenoxycarbonyIoxy group, in polymerization acceleration 
reaction where salicylate ester derivative is used as polymerization accelerator is 
represented by aryl group with 6 to 30 carbon, aryloxy group with 6 to 30 carbon atoms, or 
aralkyloxy group with 6 to 30 carbon atoms. Here, the produced salicylate ester 
represented by above-mentioned formula (5) is recovered, and recovered salicylate ester 
is used. 

[Claim 23] 

The preparation method of salicylate ester derivative mentioned in claim 22, wherein the 
recovered salicylate ester is purified atleast once, and purified salicylate ester is taken into 
use. 

[Claim 24] 

The preparation method of aromatic polycarbonate is characterized by using salicylate 
ester derivative (mentioned in claims 1 to 3, and 6) as end capping agent in the 
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manufacturing process of aromatic polycarbonate by fusion method. 



[Claim 25] 

The preparation method of aromatic polycarbonate, wherein in the process of 
manufacturing aromatic carbonate by fusion method, where salicylate ester derivative is 
used as polymerization accelerator is represented by aryl group with 6 to 30 carbon, 
aryloxy group with 6 to 30 carbon atoms, aralkyl group with 6 to 30 carbon atoms, or 
aralkyloxy group with 6 to 30 carbon atoms, and R 2 in above mentioned formula (1) is 
substituted by methoxycarbonyl group, ethoxy carbonyl group, 
2-(methoxycarbonyl)phenoxycarbonyl group, 2-(methoxycarbonyl)phenoxycarbonyloxy 
group, 2-(ethoxycarbonyI)phenoxycarbonyl group, or 

2-(ethoxycarbonyl)phenoxycarbonyloxy group. 

[Claim 26] 

The preparation method of aromatic polycarbonate, wherein in the process of 
manufacturing aromatic carbonate by fusion method, where salicylate ester derivative is 
used as polymerization accelerator is represented by aryl group with 6 to 30 carbon, 
aryloxy group with 6 to 30 carbon atoms, aralkyl group with 6 to 30 carbon atoms, or 
aralkyloxy group with 6 to 30 carbon atoms, and R 22 in formula (l)-2 of claim 6 is 
substituted with methoxycarbonyl group, ethoxycarbonyl group, 
2-(methoxycarbonyl)phenoxycarbonyl group, 2-(methoxycarbonyl)phenoxycarbonyloxy 
group, 2-(ethoxycarbonyl)phenoxycarbonyl group, 

2-(ethoxycarbonyl)phenoxycarbonyloxy group. 

[Claim 27] 

The preparation method of aromatic polycarbonate is characterized by using 
manufactured salicylate ester derivative (mentioned in claims 4 to 5, and 7 to 23) as end 
capping agent in the manufacturing process of aromatic polycarbonate by fusion method. 

[Claim 28] 

The preparation method of aromatic polycarbonate is characterized by using 
manufactured salicylate ester derivative (mentioned in claims 4 to 5, and 7 to 23) as 
polymerization accelerator in the manufacturing process of aromatic polycarbonate by 
fusion method. 
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[Claim 29] 

Aromatic polycarbonate is manufactured by fusion method is used as optical material, 
and manufactured salicylate ester derivative (mentioned in claims 4 to 5, and 7 to 23) is 
used as polymerization accelerator and /or end capping agent in the process. 

[Claim 30) 

Aromatic polycarbonate mentioned in claim 29, wherein optical material is optical disc 
substrate. 

[Detailed description of the Invention] 
[0001 ] 

[Technical field related to the invention] 

The invention relates to salicylate ester derivative and manufacturing method thereof, 
with impurities content less than the fixed value. Specifically, it relates to salicylate ester 
derivative and its manufacturing method that has high quality and reactivity, which is used 
as polymerization accelerator and /or end capping agent in the manufacturing process of 
aromatic polycarbonate. 

[0002] 

According to the use of salicylate ester derivative, it can be used to manufacture aromatic 
polycarbonate that is very useful for optical material. The obtained aromatic 
polycarbonate is used for optical material, specifically it is preferred to use for optical disc. 

[0003] 

[Prior Art] 

Polycarbonate is widely used as it excels in mechanical properties, e.g., impact resistance, 
heat resistance, transparency, etc.. Specifically, polycarbonate having repeating units of 
bisphenol A (2,2-bis(4-hydroxyphenyl)propane) is used for optical media, such as 
compact disc, CD-ROM, etc., and recently the demand has been increased drastically. 

[0004] 

As the manufacturing method of polycarbonate, aromatic diol, e.g., bisphenol A is directly 
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reacted with phosgene (interface polymerization method), or transesterification reaction 
between aromatic diol and diaryl carbonate, e.g., diphenyl carbonate in molten state 
(fusion method) are known. 



In such manufacturing processes, fusion reaction when compared to interface 
polymerization reaction, it does not use molten halogenated compound, e.g., poisonous 
phosgene or methylene chloride, and has an advantage of inexpensive manufacture, and 
promising future. 



In polycarbonate manufactured by such process, the physical properties of obtained 
polymer can be improved by controlling the constitution of terminal group. 



In kokai no. JP07-39483 and JP06-1 57739, a specific compound (acid diester with 17 to 50 
carbon atoms) represented by the following formula, 

[0008] 

[Formula 14] 



[0009] 

[Here, R x is hydrocarbon with 3 to 36 carbon atoms], or represented by below- mentioned 
formula, 

[0010] 

[Formula 15] 



[0005] 



[0006] 



[0007] 
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COOR 1 




[0011] 



[Here, R y is hydrocarbon with 1 to 30 carbon atoms], is used to end cap. However, an end 
capping agent mentioned in above publication has an disadvantage of delayed time 
during reaction. As per the compound used as an end capping agent, nothing is 
mentioned about the affect of impurities, which are present in an end capping agent, on 
the end capping reaction speed or hue of obtained polymer. 



According to the Inventor in kokai no. JP1 0-36497 or US 5,696,222, specific carbonate 
diester derivative containing salicylate ester derivative as elimination group in 
composition is effectively used as end capping agent during the manufacturing of 
polycarbonate by fusion method. However, there is no investigation regarding the affect of 
impurities, which are present in carbonate diester, on polymer, or formation of a 
derivative. 



As the method of preparing carbonate diester compound, e.g., as mentioned in kokai no. 
JP52-1 1 1540, chloroformate represented by below mentioned formula, 

[0014] 

[Formula 16] 
R-O-C-CI 

i 

[0015] 

(Wherein, R may be phenyl or benzyl group), alcohol series represented by below 
mentioned general formula, and base group amine are coupled together to form 
carbonate diester compound. 



[0012] 



[0013] 
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[0016] 



[Formula 17) 

R-OH 

(Wherein, R is alkyl group). 
[0017] 

When prepared by this process, since chlorine or nitrogen is present in large amount, 
there are chances of mixing of chlorine or nitrogen impurities in carbonate diester 
obtained after preparation conditions or purification process. 

[0018] 

When carbonate diester with large amount of impurities is used as end capping agent for 
polycarbonate, the reaction does not proceed successfully, and the hue of obtained 
polymer also gets deteriorated. In order to solve the problem, the research was carried 
out. 

[0019] 

[Steps to solve the problem] 

The objective of the invention is to provide suitable polycarbonate for optical material, e.g., 
optical disc substrate by adjusting the amount of impurities, which are present in 
salicylate ester derivative that acts as end capping agent or polymerization accelerator for 
polycarbonate, less than the fixed value so that the end capping reaction rate or 
polymerization reaction rate is not affected, and further with excellent hue. 

[0020] 

Regarding a useful salicylate ester derivative as end capping agent or polymerization 
accelerator for polycarbonate, a compound with lesser amount of impurities is 
mentioned. 

[0021] 

Salicylate ester derivative 

Here, salicylate ester derivative is represented by below-mentioned formula (1), 
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[0022] 

[Formula 18) 



COOR 
0 

(wherein, R 1 is methyl or ethyl group, R 2 may be alkyl group with 1 to 30 carbon atoms, 
alkoxy group with 1 to 30 carbon atoms, aryl group with 6 to 30 carbon atoms, aryloxy 
group with 6 to 30 carbon atoms, aralkyl group with 6 to 30 carbon atoms, or aralkyloxy 
group with 6 to 30 carbon atoms. Here, R 2 may be substituted with methoxycarbonyl 
group, ethoxycarbonyl group, 2-(methoxycarbonyl)phenoxycarbonyl group, 

2- (methoxycarbonyl)phenoxycarbonyloxy group, 2-(ethoxycarbonyl)phenoxycarbonyl 
group, 2-(ethoxycarbonyl)phenoxycarbonyloxy group, aryloxy carbonyl group with 6 to 10 
carbon atoms, or aryloxy carbonyl group). 

[0024] 

Alkyl group with 1 to 30 carbon atoms canbe straight chain, branched chain, ring, or can 
have unsaturated group. The examples of alkoxy group are straight chain alkoxy group, 
e.g., methoxy, ethoxy, n-propoxy, n-butoxy, n-hexyloxy, n-octyloxy, n-nonyloxy, n-stearyloxy, 
n-docosanyloxy, n-hexacosanyloxy, etc., branched alkoxy group, e.g., isopropyloxy, 

3- hexyldodecanyloxy, etc., unsaturated alkoxy group, e.g., aryloxy, butenyloxy, pentenyloxy, 
hexenyloxy, dodecenyloxy, etc., cyclic alkyloxy, e.g., cyclohexyloxy, etc.. 

[0026] 

As aryl group with 6 to 30 carbon atoms, phenyl, napthyl, anthranyl, biphenyl, phenyloxy, 

etc.. 

[0028] 

The examples of aralkyl with 6 to 30 carbon atoms are aryl substituted alkyl group, e.g., 
benzyl, 4-phenylbutyl, 2,2-diphenyIpropyl, 1 0-napthyldecanyl, 3-phenyItetracosanyl, 

4- phenyl-2-dodecanyl, 3,5-diphenylcyclohexyl, etc., alkyl substituted aryl group, e.g., 
6-propyl napthyl, 4-dinonylphenyl, 6-butylanthranyl, 4-octylbiphenyl, 4-cyclohexyIphenyl, 
3,5-dihexanyl phenyl, 2-t-butylphenyl, etc., aralkyl group, e.g., 4-cumylphenyl, 
2,4-dimethyl-4-cumylphenyl, etc.. 

[0029] 

The examples of aralkyloxy with 6 to 30 carbon atoms are aryl substituted alkoxy group, 
e.g., benzyloxy, 4-phenyl butyloxy, 2,2-diphenyl propyloxy, 1 0-napthyldecanyloxy, 
3-phenyltetracosanyloxy, 4-phenyl-2-dodecenyloxy, 3,5-diphenyl cyclohexyloxy, etc., alkyl 
substituted aryloxy group, e.g., 6-propyl napthyloxy, 2,4-dinonyl phenoxy, 6-butyl 
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anthranyloxy, 4-octyl biphenoxy, 4-cyclohexyl phenoxy, 3,5-dihexenyl phenoxy, 

2-t-butyIphenoxy, etc., 4-cumyl phenoxy, 2,4-dimethyl-4-cumyl phenoxy, etc.. 

[0030] 

The above mentioned alkyl group, alkoxy group, aryl group, aryloxy group, aralkyl group, 
aralkyloxy group can be substituted by methoxy carbonyl group, ethoxycarbonyl group or 
below mentioned formula, 2-(methoxycarbonyl)phenoxy carbonyl group, 
[0031] 

[Formula 19) 

COOCHj 




-c-o- 
o 

[0032] 

[Formula 20] 

2-(methoxycarbonyl)phenoxy carbonyloxy group represented by below mentioned 

formula, 

[0033] 

[Formula 20] 

qpocH 3 




[0034] 

2-(ethoxycarbonyl)phenoxy carbonyl group represented by below mentioned formula, 
[0035] 

[Formual21] 

COOCH 2 CH 3 

[0036] 

2-(ethoxycarbonyl)phenoxy carbonyloxy group represented by below mentioned formula, 
[0037] 

[Formula 22] 

COOChtjChb 

-o- r c 

0 



[0038] 

Aryloxy carbonyl group or aralkyloxy carbonyl group represented by below-mentioned 
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formula, 
[0039] 

(Formula 23] 

z 

o 

[0040] 

(Here, Z is hydrogen atom, or alkyl group with 1 to 4 carbon atoms.). 
[0041] 

Alkyl group with 1 to 4 carbon atoms represented by Z may be methyl, ethyl, n-propyl, 

1- propyl, n-butyl, sec-butyl, and t-butyl. 
[0042] 

The concrete examples of salicylate ester derivative are 

2- methyloxycarbonylphenyl-methylcarbonate, 
2-methyloxycarbonylphenyl-n-butylcarbonate, 
2-methyloxycarbonylphenyl-n-hexylcarbonate, 
2-ethyloxycarbonylphenyl-n-nonylcarbonate, 
2-methyloxycarbonylphenyl-n-stearylcarbonate, 
2-methyloxycarbonylphenyl-n-octacosanylcarbonate, 

2-methyloxycarbonylphenyl-phenylcarbonate, 2-ethyloxycarbonyIphenyl-phenylcarbonate, 

2-methyloxycarbonylphenyl-p-t-butylphenylcarbonate, 

2-ethyloxycarbonylphenyl-p-t-butylphenylcarbonate, 

2-methyloxycarbonylphenyl-napthylcarbonate, 

2-ethyloxycarbonylphenyl-biphenylcarbonate, 

2-methyloxycarbonylphenyl-D □ □ □ phenylcarbonate, 

2-methyloxycarbonylphenyl-p-cumylphenylcarbonate, 

2-ethyloxycarbonylphenyl-p-cumylphenylcarbonate, 

bis(2-methyloxycarbonylphenyl)carbonate, 

2-methyloxycarbonylphenyl-phenylacetate, 2-methyloxycarbonylphenyl-n-butylate, 

2-methyloxycarbonylphenyl-n-hexalate, 2-methyloxycarbonylphenyl-n-nonylate, 
2-methyloxycarbonylphenyl-n-stearate, bis(2-methyloxycarbony!phenyl)terephthalate, 
bis(2-methyloxycarbonylphenyl)isophthalate, bis(2-ethyloxycarbonylphenyl)terephthalate, 
bis(2-ethyloxycarbonylphenyl)isophthalate, bis(2-methyloxycarbonylphenyl)cosanate, 
bis(2-ethyloxycarbonylphenyl)adipate, 

l,4-butanediolbis(2-ethyloxycarbonylphenyl)carbonate, and 
1 ,10-decandiolbis(2-ethyloxycarbonylphenyl)carbonate, etc.. 
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(0043) 



Impurities in salicylate ester derivative 

In the invention, salicylate ester derivative represented by above-mentioned formula (1) 
contains impurities less than the fixed value. 

[0044] 

Salicylate ester derivative mentioned in the invention functions as end capping agent for 
polycarbonate, but when used as an end capping agent, it should be added 3 to 5% by 
weight against 100 parts by weight of polymer. Since, it seals the terminal, the impurities 
present in an end capping agent affects the quality of the polymer. 

[0045] 

In the invention, salicylate ester derivative represented by above-mentioned formula (1) 
contains chlorine less than the fixed value. 

[0046] 

The chlorine content is less than 100 ppm, preferably less than 30 ppm, and most 
preferred is less than 1 0 ppm. If chlorine content is more than the above mentioned range, 
when salicylate ester derivative is used as an end capping agent, the rate of end capping 
reaction falls down significantly, and it also affects the hue of the polymer. 

[0047] 

The chlorine content can be measured by element analysis. Preferably, it is measured by 
Doman particle current titration method. 



[0048] 

The reason of mixing of chlorine atom is that when phosgene, acid halides, or halide 
esters are used as synthetic material, it is easy for chlorine atom to mix. Unreacted 
chlorine or isolated chloride ion is easy to remove by washing after the synthesis of 
salicylate ester derivative, but it can effectively be removed by the following method. 

[0049] 
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As the method to reduce the amount of chlorine contained in salicylate ester derivative, 
e.g., method of repeative washing with hot water, or dissolving of salicylate ester 
derivative in organic solvent, and then wash with neutral to basic aqueous solution, or 
removing chlorine by using chlorine absorbent, e.g., hydrotalcite, or absorption of chlorine 
by ion exchange resin. 

[0050] 

The nitrogen content is preferred to be less than the fixed value in salicylate ester 
derivative. The nitrogen content is less than 100 ppm, preferably less than 30 ppm, and 
most preferred is less than 1 0 ppm. If chlorine nitrogen is more than the above-mentioned 
range, the hue of the polymer is affected when salicylate ester derivative is used as an 
end-capping agent for polycarbonate. 

[0051] 

As the method to reduce the amount of nitrogen contained in salicylate ester derivative, 
e.g., method of washing with neutral water (hot water), washing with acidic aqueous 
solution with pH less than 6, removal with the help of acidic ion exchange resin. 

[0052] 

The metal content in salicylate ester derivative is preferred to be less than 30 ppm. The 
metal elements are sodium, potassium, iron, chrome, manganese, nickel, etc.. It can be 
measured by element absorption analysis or Plasma ion radiation analysis (ICP). 

[0053] 

The preferred metal content is less than 10 ppm, preferably less than 5 ppm, and most 
preferred is less than 2 ppm. If metal content is more, the heat supplied for the reaction of 
above mentioned salicylate ester derivative would cause uneven reaction at the step of 
fusion, would deteriorate the hue of polymer, and end capping reaction would also be 
affected. Here, uneven reaction means the change in chemical structure of salicylate ester 
derivative from the below mentioned scheme. 

[0054] 

[Formula 24] 
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+ R2-C-R 2 

II 

O 



[0055] 



As the method to reduce the amount of metal contained in salicylate ester derivative, e.g., 
method of washing with neutral water (hot water), compound that forms metal ions, e.g., 
ethylene diamine 4 acetate, oxalic acid, citric acid, piperidine, etc. or ion exchange resin, 
polymers that absorbs metal, e.g., polyaryl amine, polyacrylic acid, polyvinyl alcohol, 
alginic acid, etc., and using the compound that substitutes the metal, e.g., crown ether. 

[0056] 

The method of removing various metals can be also be adopted as the method of 
reducing the metal content. Since, there is a disparity in the volume, the method can be 
selected depending upon the target metal to be removed as impurity. Moreover, the 
combination of these methods can also help in achieving the objective. 

[0057] 

Preparation reaction 1 of salicylate ester derivative 

As the preparation reaction of salicylate ester derivative, phosgene series, halogen 
compound or halogenated ester represented by below mentioned formulas (2), (3) and 
(4), 

[0058] 

[Formula 25] 
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A— C— R 2 
II 

O 

A — C — R ' — C — A ' 
II II 

o o 

A-C— O— R 1 — 0 — C — A ' 
II II 

o o 



[0059] 



[Wherein, A' is halogen, R 3 is bivalent arylene group or aralkyl group with 1 to 3 carbon 
atoms], and salicylate ester represented by below mentioned formula (5), 



[0060] 



(2) 
(3) 

(4) 



[Formula 26] 



COOR 1 
OH <5) 



are reacted in the presence of nitrogen containing basic compound. 
[0062] 

Here phosgene series is phosgene(Cl-CO-Cl), phosgene dimmer(Cl-CO-0-CCI 3 ), and 
phosgene trimer(CCl 3 -0-CO-0-CCI 3 ). 

If some unreacted above mentioned halogen compound is left (phosgene series, halogen 
acid compound or halogenated ester), since there is probability of mixing of CI in 
obtained salicylate ester derivative, the amount of unreacted halogenated compound 

left in the reaction is useful in decreasing the amount of CI. 

[0063) 

Impurities present in raw material in the preparation reaction 1 of salicylate ester 
derivative 

The metal element is preferred to be present in less than 100 ppm in phosgene series, 
acid halide compound or halogenated ester represented by above-mentioned formulas 
(2) to (4), and salicylate ester represented by formula (5). If metal content is more than 
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this range, the yield of the reaction is reduced, and further obtained salicylate ester 
derivative contains metal elements, which is undesirable. 

[0064] 

Reaction conditions for the preparation reaction 1 of salicylate ester derivative 

As nitrogen containing basic compound in the preparation reaction, generally, any of the 
halide acid and hydroxyl group can be reacted with no restrictions. Preferably, alkali metal 
compounds, e.g., sodium hydroxide, potassium hydroxide, sodium bicarbonate, sodium 
carbonate, etc., alkali earth metal compound, e.g., calcium hydroxide, amine series, e.g, 
pyridine, trimethylamine, triethyl amine, piperidine, dimethyl aminepyridine, tetramethyl 
ammonium hydroxide, ethanol amine, ethylene diamine, polyaryl amine, etc. are used. 

[0065] 

There is no restriction regarding the solvent use in the the above mentioned preparation 
reaction, but preferably organic solvent, e.g., chloromethane, xylene, toluene, 
tetrahydrofuran, or solvents with double layer of water and organic solvent, are used. In 
order to proceed efficiently, solvent, such as tetramethyl ammonium chloride can be used. 
As preparation conditions, generally, reaction is carried out under 100°C, preferably room 
temperature. There is no limitation for the reactor, in order to get less impurity content 
after the completion of the reaction, after carrying out the above mentioned purification 
process (washing method), purification by distillation or recrystallization is done. 



[0066] 

Preparation reaction 2.3 of salicylate ester derivative 

The two of the processes preparation reaction 2.3 can be used other than the preparation 

reaction 1, where salicylate ester derivative is represented by the formula (l)-2, 

[0067] 

[Formula 27] 



C O 0 R 1 



(O)~0-C-R 2! 
0 



CD-2 
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[0068] 



(Wherein, R 1 is methyl or ethyl group, R 22 may be aryl group with 6 to 30 carbon, aryloxy 
group with 6 to 30 carbon atoms, aralkyl group with 6 to 30 carbon atoms, or aralkyloxy 
group with 6 to 30 carbon atoms. Here, R 22 may be substituted with methoxycarbonyl 
group, ethoxycarbonyl group, 2-(methoxycarbonyl)phenoxycarbonyl group, 
2-(methoxycarbonyI)phenoxycarbonyIoxy group, 2-(ethoxycarbonyI)phenoxycarbonyl 
group, 2-(ethoxycarbonyI)phenoxycarbonyloxy group, aryloxy carbonyl group with 6 to 10 
carbon atoms, or aryloxy carbonyl group). 



As preparation reaction 2 . salicylate ester derivative can be prepared by reacting aromatic 
ester derivative represented by below mentioned formula (6), 

[0070] 

[Formula 28] 

Z 



[Wherein, Z can be same or different hydrogen atom, group selected from the group 
comprising alkyl group having 1 to 4 carbon atoms, R 22 is same as formula (1)-2.J, and 
salicylate ester represented by below mentioned formula (5), in the presence of catalyst. 

[0072] 

[Formula 29] 



[0069] 




... (6) 



O 



[0071] 




COOR 1 



<5> 



[0073] 



(Wherein, R 1 



is methyl or ethyl group.) 
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[0074] 

As preparation method 3 , salicylate ester derivative can be prepared by reacting aromatic 
ester derivative represented by below mentioned formula (6)-2, 

[0075] 

[Formula 30] 
R *-0-C-R 11 —(6) -2 



[Wherein, Z can be same or different hydrogen atom, group selected from the group 
comprising alkyl group having 1 to 4 carbon atoms, R 22 is same as formula (l)-2, R 23 is aryl 
or aralkyl group with 1 to 30 carbon atoms.], and aromatic carbonic ester represented by 
below mentioned formula (7), in the presence of catalyst. 

[0078] 

[Formula 31] 

COOR 1 COOR 1 



[0078] 

[Wherein, R 1 is methyl or ethyl group.] 
[0079] 

Reaction conditions for the preparation reaction 2 of salicylate ester derivative 

As reaction 2, the reaction scheme is as follows. 

[0080] 

[Formula 32] 



II 



[0076) 





COOR 1 




OH 



+ 



O— C— R " 

II 

o 



tm 




COOR 1 



O— C— R 
1 

o 



22 



OH 



•••(1 1) 



[0081 ] 



Salicylate ester derivative is obtained by atleast two kinds of mixed solutions. For example, 
when R 22 is phenoxy group, a compound with COOR 1 group substituted at ortho position 
of phenoxy group, and 2 kinds of non-substituted compounds are obtained. The obtained 
salicylate ester derivatives can be separated with the help of distillation process. 



In the above mentioned reaction, regarding aromatic monohydroxy compound 
represented by formula (11) produced by the reaction, it maintains the concentration of 
the reactor as low as possible and rate of the reaction is fast, and also controls the 
undesirable side reactions, thus desirable. Therefore, the reaction solution concentration 
of aromatic monohydroxy compound produced by the reaction is preferred to be 
maintained at less than 2%, more preferably less than 1%. When the concentration of 
aromatic monohydroxy compound exceeds the above-mentioned range, other than the 
physical properties, undesirable side reactions occur easily and reaction rate is also 
delayed. 



In order to suppress the concentration of above mentioned aromatic monohydroxy 
compound, it is preferred to carry out the reaction under reduced pressure. The most 
preferred is to carry out the reaction at the temperature at which evaporated aromatic 
monohydroxy compound is recovered under pressure. The range of temperature of the 



[0082] 



[0083] 
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reaction is 100 to 300°C, preferably 150 to 280°C, and most preferred is 170 to 260°C. the 
reduced pressure is less than 600 torr, preferably 500 to 1 torr, and most preferred is 400 to 
lOtorr. 

[0084] 

Reaction conditions for the preparation reaction 3 of salicylate ester derivative 

As reaction 3, the reaction scheme is as follows. 

[0085] 

[Formula 33] 

COOR 1 COOR 1 





[0086] 

Salicylate ester derivative is obtained by atleast two kinds of mixed solutions. The 
obtained salicylate ester derivatives can be separated with the help of distillation process. 

[0087] 

As reaction conditions, the raw materials are required to be in molten state. The 
temperature range of the reaction is 100 to 300°C, preferably 120 to 280°C, and most 
preferred is 140 to 260°C, but it is adjusted according to boiling and freezing point of raw 
materials and target object. The reduced pressure can be normal pressure, but nitrogen 
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substitution was carried out at 1 33.32 Pa (1 00 torr). 
[0088] 

Impurities present in raw materials of preparation reaction 2,3 of salicylate ester derivative 

In preparation reaction 2,3, the preferred chloride content in salicylate ester represented 
by formula (5), aromatic ester derivative represented by formula (6) and (6)-2, and 
aromatic carbonic ester represented by formula (7) is less than 100 ppm, respectively. The 
preferred chloride content is less than 20 ppm, preferably 10 to 0.1 ppm. If chloride 
content is more than 1 00 ppm, it affects the activity of catalyst used in the reaction, and 
also lowers down the reaction activity, thus undesired. 

[0089] 

Moreover, if chloride content of one of the material is less than 1 00 ppm, and one of the 
materials is more than 100 ppm, then also it affects the activity of catalyst used in the 
reaction, and lowers down the reaction activity. It is important that chloride content of 
both the materials to be lass than 100 ppm. 

[0090] 

There is no restriction regarding the process of reducing the chloride content less than 100 
ppm, precisely, washing with hot water, processing with absorbent, e.g., hydrotalcite, or 
purification method are listed. Moreover, combination of any of methods, e.g., 
evaporation after processing with chloride absorbent does not create any hindrance. 

[0091] 

The chloride content in the material can be measured by element analysis. The preferred 
measuring method is Doman particle current titration method. 

[0092] 

The total amount of metal present in salicylate ester represented by formula (5), aromatic 
ester derivative represented by formula (6) and (6)-2, and aromatic carbonic ester 
represented by formula (7) is less than 50 ppm, respectively. Here, the metals can be 
alkali metal, iron, copper, lead, chrome, nickel, manganese, cobalt, etc.. The preferred 
total amount is less than 20 ppm, and most preferred is less than 10 ppm. If metal content 
is high, it affects the activity of catalyst used in the reaction, and also side reactions are 
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easy to occur, and thus undesirable. 



[0093] 

If metal content of one of the material is less than 50 ppm, and one of the materials is 
more than 50 ppm, then also it affects the activity of catalyst used in the reaction, and 
lowers down the reaction activity extremely In order to achieve the objective of the 
invention, it is important that metal content of both the materials to be less than 50 ppm. 

[0094] 

There is no restriction regarding the process of reducing the metal content less than 50 
ppm, precisely, washing with hot water, processing with absorbent, e.g., ion exchange 
resin, or purification method are listed. Moreover, combination of any of methods, e.g., 
evaporation and purification after washing with hot water does not create any hindrance. 

[0095] 

Impurities present in raw materials of preparation reactions 1 to 3 of salicylate ester 
derivative 

The moisture content in phosgene series, acid halide and halogenated carbonic ester 
compound represented by formulas (2) to (4), salicylate ester represented by formula (5), 
aromatic ester derivative represented by formula (6) and (6)-2, and aromatic carbonic 
ester represented by formula (7) in three kinds of preparation reactions, is less than 5% by 
weight, preferably less than 4%, and most preferred is 1 to 0.01%. If moisture content is 
more, it leads to side reactions, e.g., hydrolysis of salicylate ester and carbonic ester. 

[0096] 

There is no restriction regarding the process of reducing the moisture content less than 5% 
by weight, precisely, evaporation distillation method, drying method, compression drying 
method, using drying agent, e.g., non hydrated magnesium sulfate, are listed. Moreover, 
combination of any of methods, e.g., distillation after absorbing the moisture using drying 
agent does not create any hindrance. 

[0097] 

Aromatic hydroxy compound present in phosgene series, acid halide and halogenated 
carbonic ester compound represented by formulas (2) to (4), salicylate ester represented 



27 



by formula (5), aromatic ester derivative represented by formula (6) and (6)-2, and 
aromatic carbonic ester represented by formula (7) in three kinds of preparation reactions, 
is less than 3% by weight. 



[0098] 

Here, aromatic hydroxy! compound is obtained by the hydrolysis of acid halide and 
halogenated carbonic ester compound represented by formulas (2) to (4), is represented 
by below mentioned formulas (12) and (13), 

[0099] 

[Formula 34] 

HO-Xa • • • (12) 

[Wherein, X a is alkyl group with 1 to 30 carbon atoms, aryl group with 1 to 30 carbon 
atoms, aralkylene group with 1 to 30 carbon atoms, substituted with methoxycarbonyl 
group, ethoxycarbonyl group, 2-(methoxycarbonyl)phenoxycarbonyl group, 
2-(methoxycarbonyl)phenoxycarbonyloxy group, 2-(ethoxycarbonyl)phenoxycarbonyl 
group, 2-(ethoxycarbonyl)phenoxycarbonyloxy group, aryloxy carbonyl group with 6 to 10 
carbon atoms, or aryloxy carbonyl group], 

[0100] 

[Formula 35] 

ho-y-oh ■ • • (13) 

[Wherein, Y is bivalent alkylene, arylene, and aralkylene group with 1 to 30 carbon 
atoms.], and aromatic hydroxy! compound present as impurity in salicylate ester. 

[0101] 

The examples of aromatic hydroxyl compound present as impurity in salicylate ester are 
phenol, o-cresol, m-cresol, p-cresol, p-hydroxy methyl benzoate, p-hydroxy benzoic ether, 
etc. 

[0102] 

The amount of aromatic monohydroxy compound is less than 3% by weight, preferably 
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less than 2%, and most preferred is 1 .0 to 0.01%. 



[0103] 

There is no restriction regarding the process of reducing aromatic monohydroxy 
compound less than 3% by weight, precisely, evaporation distillation before the synthesis 
of salicylate ester derivative, recrystallization method, processing with the help of 
absorbent, e.g., layered earth minerals are listed. Moreover, combination of any of 
methods, e.g., recrystallization after evaporation distillation does not poses any hindrance. 

[0104] 

Catalyst in preparation reaction 2,3 of salicylate ester derivative 

The catalyst used in the preparation reaction (2,3) of salicylate ester derivative 
represented by the above mentioned formula (l)-2 can be any well known 
transesterification catalyst within the range of the reaction, but alkali metal, alkali earth 
metal, compounds of group 3 and 1 2 of periodic table are preferred to be used. 
[0105] 

As alkali metal compound, precisely, lithium, sodium, potassium metal or their hydroxides, 
chlorides, carbonates, sulfates, nitrates, organic salts, e.g., carboxlate, alkoxy series, e.g., 
alcoholates or phenorates, are listed. 
[0106] 

As alkali earth metal compound, precisely, barium, magnesium, calcium, strontium, or 
their hydroxides, chlorides, carbonates, sulfates, nitrates, organic salts, e.g., caboxylate, 
alkoxy series, e.g., alcoholates or phenorates, are listed. 
[0107] 

The compounds of group 3 of periodic table are lanthanide serie or actinide series, e.g., 
scandium, yttrium, lanthanum, etc., or their hydroxides, chlorides, carbonates, sulfates, 
nitrates, organic salts, e.g., caboxylate, alkoxy series, e.g., alcoholates or phenorates, are 
listed. 
[0108] 

The compounds of group 12 of periodic table are hydroxides, oxides, chlorides, 
carbonates, sulfates, nitrates of zinc, organic salts, e.g., caboxylate, alkoxy series, e.g., 
alcoholates or phenorates, are listed. 
[0109] 

Amongst these, calcium oxide, lanthanum oxide, lanthanum alkoxide, and zinc 
carboxylate are preferred to use. 
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[0110] 

The examples of lanthanum alkoxide are aliphatic alkoxy lanthanum, e.g., trimethoxy 
lanthanum, triethoxy lanthanum, tripropoxy lanthanum, tricetyloxy lanthanum, 
tristearyloxy lanthanum, tribehenyloxy lanthanum, aromatic alkoxy lanthanum, e.g., 
triphenoxy lanthanum, etc.. As zinc carboxylate, zinc acetate, zinc propionate, zinc 
stearate, zinc behenate, zinc oxalate, zinc sebacate, zic ascorbate, etc.. 
[0111] 

The most preferred catalyst is lanthanum oxide. But, lanthanum oxide absorbs carbon 
dioxide, moisture, etc. when kept in air, and lanthanum oxide was deteriorated. If that 
deteriorated lanthanum oxide was used in the reaction, catalyst activity was reduced and 
reaction selectivity was also worsened. In order to prevent it, lanthanum oxide was 
heated, absorbed gas components were removed, and thus desired catalyst activity was 
obtained. Accordingly, lanthanum oxide used in the invention as catalyst has weight 
reduction within 3 % by weight, and as a method to obtain quality lanthanum oxide, 
calcination is carried out at 400°, preferably from 500 to 1 500°C. 
[0112] 

The above mentioned catalyst can be used independently, or in combination. Moreover, 
the period of addition can be different as desired as there is no restriction regarding the 
use of the catalyst. The amount of catalyst used as each metal element is 1 x 1 0" 6 to 1 x 
10* 2 equivalent per 1 mole of salicylate ester derivative, preferably 1 x 10 5 to 1 x 10' 3 
equivalent. 
[0113] 

In addition, nitrogen containing basic compound can also be used as catalyst. For 
example, ammonium hydroxide series having alkyl, aryl aralikyl group, such as 
tetramethyl ammonium hydroxide (Me 4 NOH), tetraethyl ammonium hydroxide (EtjNOH), 
tetrabutyl ammonium hydroxide (Bu4NOH), benzyltrimethyl ammonium hydroxide 
-CH 2 (Me) 3 NOH), hexadecyl trimethyl ammonium hydroxide, etc., tertiary amine series, 
e.g., triethyl amine, tributyi amine, dimethyl benzylamine, hexadecyl dimethyl amine, or 
basic salts, e.g., tetramethyl ammonium borohydride (Me 4 NBH 4 ), tetrabutyl ammonium 
borohydride ((Bu 4 NBH 4 ), tetramethyl ammonium tetraphenoborate (Me 4 NBPH 4 ), etc.. 
[0014] 

Among these, Me 4 NOH is preferred. The amount of nitrogen containing basic compound 
used is 1 x 10' 6 to 1 x 10 2 equivalent per 1 mole of salicylate ester, preferably 1 x 10" 5 to 1 x 
10 3 equivalent, and most preferred is 5 x 10' 5 to 5 x 10* 4 equivalent. The nitrogen 
containing basic compound can be used independently or in combination. Moreover, it 
can be combined with the compound selected from the group of above-mentioned metal 
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catalyst (oxides, alkoxides, hydroxides, carboxylates of periodic table group 1,2,3 and /or 
12), and there is no resistriction regarding the usage method of catalyst. 



[0115] 



Deactivation, neutralization of salicylate ester derivative after the synthesis reaction 
In above mentioned preparation reaction 1 , the basic compound left after the completion 
of the reaction is neutralized by adding atleast one of the compound selected from the 
group of inorganic acidic compound and organic sulfonate acidic compound, salts of 
acidic compound, and derivatives of acidic compound. 



Moreover, in preparation reaction 2 , the catalyst after the completion of the reaction is 
neutralized by adding atleast one of the compound selected from the group of inorganic 
acidic compound and organic sulfonate acidic compound, salts of acidic compound, and 
derivatives of acidic compound. 



In the preparation reaction of salicylate ester derivative, when purification is done by 
evaporation without neutralizing the remaining basic compound and catalyst, imbalance 
preparation reaction of salicylate ester derivative occurs, yield is also decreased, and 
prevention is must. 



[0116] 



[0117] 



[0118] 

the imbalance reaction is carried out as follows. 
[0119] 

[Formula 36] 





II 

O 



+ R 2 ~C— R 2 



II 
O 



[0120] 
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When improper reaction occurs, the yield of salicylate ester derivative is decreased. It is 
possible to control the improper reaction by neutralizing the remaining basic compound 
by adding atleast one of the compound selected from the group comprising acidic 
compound derivative, and salicylate ester derivative can be prepared efficiently. 
[0121] 

As an inorganic acidic compound used to neutralize remaining basic compound and 

deactivate the catalyst, inorganic acid, solid acid are given. 

[0122] 

As inorganic acid, according to the definition of inorganic compound can 

give proton, and dissociation of proton and counter ion at 25°C in water, and pH can be 
less than neutral. For example, phosphoric acid, sulfuric acid, nitrous acid, phosphine acid, 
phosphonic acid, diphosphonic acid, hydrochloric acid, pyrophosphoric acid, 
metaphosphoric acid, nitric acid,etc. Moreover, their metal salts and ammonium salts can 
also be used. 
[0123] 

As solid acid, according to the definition of bronsted, inorganic compound can give proton 
along with solid. For example, zeolite, clay compound, metal compound, solid phosphoric 
acid, heteropoly acid, etc.. 
[0124] 

Zeolite is condensed silicate salt with main chain of crystalline aluminosilicate, 
specifically, synthetic zeolite, e.g., ZMS-5(Na n (Al n Si 96 . n O l 9 2 ) 1 6H 2 0(n<27), zeolite Y 
(Na5 6 (Al 86 Si 1 06O38 4 ) 264 H 2 O, natural zeolite, e.g., mordenite (Na 8 (A] 8 Si 40 O % ) 24 H 2 O, □□□□□□ 
(Ca 2 (Al 4 Si 8 0 24 ) l3 H 2 0. 
[0125] 

As clay compound, porcelain clay, montmorillonite, talc, clay, etc. 
[0126] 

As metal oxides, Ti0 2 , Si0 2 , Zr0 2 , Si0 2 .Al 2 0 3 , Si0 2 -Zr0 2 , Si0 2 -Mo0 3 , Si0 2 -MgO, Ti0 2 -Al 2 0 3 , 

Ti0 2 -Si0 2 , Al 2 0 3 -Mo0 3 , Al 2 0 3 -W0 3 ,etc. 

[0127] 

As solid phosphoric acid, 5 oxide 2 phosphorous , etc. is given. 
[0128] 

Heteropoly acid is produced by atleast two kinds of metals. For example, H 3 PW 12 O 40j 

H 4 SiW l2 O 40 , H 5 PMo l0 V 2 O 40 , H 3 PMo 12 O 40 , etc. 

[0129] 

From inorganic acidic compound, phosphoric acid, 5 oxide 2 phosphorous, talc, ZMS-5 
are preferred to use. 
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[0130] 

The examples of organic sulfonate compound are the compound selected from the group 

comprising general formula (8), (9), and (10). 

[0131] 

Compound represented by formula (8) 
[0132] 

[Formula 37] 
AMY'-SOaX 1 )™ 

Here, A 1 is substituted or non-substituted m valent hydrocarbon, Y 1 is single bond or 
carbon atom, X 1 is secondary and tertiary monovalent hydrocarbon, 1 equivalent metal 
cation, ammonium catiuon and phosphonium cation, m is from 1 to 4. 
[0133] 

A 1 is hydrocarbon, e.g., alkyl group with 5 to 15 carbon atoms, aryl group with 6 to 15 
carbon atoms, and can also be substituted with alkyl group with 1 to 15 carbon atoms. 
[0134] 

X 1 is secondary and tertiary monovalent hydrocarbon, e.g., secondary and tertiary alkyl 

group represented by below mentioned formula (8)-a 

[0135] 

[Formula 38] 
R 5 

[0136] 

[Here, R 3 , R\ and R 5 can be same or different hydrogen atom and alkyl group with 1 to 5 
carbon atoms, phenyl group or aralkyl group with 1 to 5 carbon atoms. Any two of R 3 , R 4 , 
and R 5 can be hydrogen atom.] In this, specifically, R 3 and R 5 can be same or different 
hydrogen atom, methyl, ethyl, and propyl, R 4 is methyl or phenyl group. 
[0137] 

As 1 equivalent metal cation, lithium, sodium, potassium, or other alkali metal cations; 
calcium, barium, and other 1/2 valent alkali earth metal cation, and aluminium and other 
'/2,3 valent metal cation are listed. 
[0138] 

As ammonium cation, a cation represented by formula (8)-b, 

[0139] 

[Formula 3] 
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[0140] 

[Here, R 6 , R 7 , R 8 and R 9 can together or independently hydrogen atom or monovalent 

hydrocarbon.] 

[0141] 

In formula (8)-b, R 6 to R 9 representing monovalent hydrocarbon can be alkyl group with 1 
to 20 carbon atoms, aryl group with 6 to 10 carbon atoms or aralkyl group with 7 to 10 
carbon atoms. 
[0142] 

As phosphonium cation, a cation represented by the formula (8)-c, 
[0143] 

[Formula 40] 
[0144] 

[Here, R 10 , R 11 , R 12 and R 13 can together or independently hydrogen atom or monovalent 

hydrocarbon.] 

[0145] 

In above mentioned formula (8)-c, R 10 to R 13 representing monovalent hydrocarbon may 
be alkyl group with 1 to 20 carbon atoms, aryl group with 6 to 10 carbon atoms, aralkyl 
group with 7 to 10 carbon atoms. 
[0146] 

Among these, X 1 is desired to be binary or tertiary alkyl group, alkali earth metal cation, 

cation represented by formula (8)-b and (8)-c. 

[0147] 

In above mentioned formula (8), m can be from 1 to 4, preferably 1 or 2. 
[0148] 

The concrete examples of compound represented by above mentioned formula (8) are 

given as follows. 

[0149] 

The examples are 2-phenyl-2-propyl dodecylbenzenesulfonate, 2-phenyl-2-butyl 
dodecylbenzenesulfonate, octyl sulfonate tetrabutyl phosphonate, decyl sulfonate 
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tetrabutyl phosphonate, benzyl sulfonate tetrabutyl phosphonate, dodecylbenzene 
sulfonate tetraethyl phosphonate, dodecylbenzene sulfonate tetrabutyl phosphonate, 
dodecylbenzene sulfonate tetrahexyl phosphonate, dodecylbenzene sulfonate tetraoctyl 
phosphonate, decylammonium butylsulfate, dodecylammonium methylsulfate, 
dodecylammonium ethylsulfate, dodecylmethylammonium methylsulfate, 
dodecyldimethylammonium tetradecylsulfate, tetradecyldimethylammonium 
methylsulfate, tetramethylammonium hexylsulfate, decyltrimethylammonium 
hexadecylsulfate, tetrabutylammonium dodecylbenzylsulfate, tetraethyl ammonium 
dodecylbenzylsulfate, tetraethylammonium dodecylbenzylsulfate, tetramethylammonium 
dodecylbenzylsulfate, etc.. 
[0150] 

The compound represented by formula (9), 
[0151] 

[Formula 41] 

*X 2 -A z -Y , -S0 3 " - (9) 

[Here, A 2 is bivalent hydrocarbon, + X 2 is binary to quaternary ammonium cation or binary 
to quaternary phosphonium cation, Y 1 is same as formula (8)]. A 2 bivalent hydrocarbon is 
preferred to be bivalent saturated aliphatic hydrocarbon, specifically, alkylene with 1 to 20 
carbon atoms. 
[0152] 

In formula (9), + X 2 is ammonium cation or phosphonium cation. Ammonium cation is 

given be formula (9)-a, 

[0153] 

[Formula 42] 

R H 

- * N ~ R - (9) - a 

V« 

(0154] 

[Here, R 14 , R 15 , R 16 can together or independently be hydrogen atom or monovalent 

hydrocarbon.) 

[01551 

R M to R 16 monovalent hydrocarbons are same as R 6 to R 7 . Phosphonium cation is given be 

formula (9)-b, 

[0156] 

[Formula 43] 



35 



_ +pl R li ... (9 ) _ b 

V» 

[0157] 

[Here, R 17 , R 18 , R 19 can together or independently be hydrogen atom or monovalent 
hydrocarbon. 1 R 17 to R 19 monovalent hydrocarbons are same as R 10 to R 13 of formula (8)-c. 
[01581 

The concrete examples of compound represented by above-mentioned formula (9) are 

given as follows. 

[0159] 

[Formula 44] 



"S 0 } 


( C H j 


) 


3 




(C H 


3 3 


3 




*S 0 j 


(CHj 


) 


3 " 




< C 8 


H , 


) 


3 * 


~S 0, 


CCHj 


) 


i ~ 


P> 


(C I 


H . 


) 


t * 


"so, 


(CHj 


) 


8 " 


P f 




H j 


) 


3 N 


so, 


(C 11 j 


) 


15" 


N + 


< C ! 


H 5 


) 


3 * 


"so, 


(CHj 


) 


15" 


P 1 


< C < 


H j 


) 


3 % 


"so, 

[0160] 


(CH, 


) 


15" 


P* 


< C < 


H . 


> 


3 



The compound represented by formula (10), 
[0161] 

[Formula 45] 

a 3 - rx 3 ) n - (R-Y'-soO n •» (10) 



[Here, A 3 is nvalent hydrocarbon, + X 3 is ammonium or phosphonium cation, R is 

monovalent hydrocarbon, n is from 2 to 4, Y 1 is same as formula (8)]. 

A 3 nvalent hydrocarbon is preferred to be saturated aliphatic hydrocarbon, e.g., alkyl 

group withl to 10 carbon atoms, alkylene with 1 to 20 carbon atoms; aryl group with 6 to 

20 carbon atoms, aromatic hydrocarbon or saturated aliphatic-aromatic hydrocarbon, e.g., 

aralkylene with 6 to 1 0 carbon atoms. 

[0162] 

In addition, + X 3 ammonium or phosphonium cation is given be formula (9)-a, and (9)-b. 
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[0163] 

R is monovalent hydrocarbon, e.g., preferably alkyl, aryl, and aralkyl group. As alkyl group, 
1 to 20 carbon atoms are preferred, as aryl group, 6 to 20 carbon atoms are preferred, and 
as aralkyl group, 7 to 20 carbon atoms are preferred. 
[0164] 

n can be 2,3 and 4, Y 1 is same, single bond or carbon atom. 
[0165] 

The concrete examples of compound represented by above-mentioned formula (10) are 

given as follows. 

[0166] 

[Formula 46] 



[ (CHj ) j N* - (CH 2 ) 1() -N f (CH 
[ (CHj) j N* - (CHj ) , 0 -N f (CH 
[ (C, H, ) 3 N + - (CH 2 ) ir -M* (C 



[ ( C| H 9 ) 3 N + - (CH 2 ) M -M* (C 



[ (CHj ) j N* - (CHj ) 15 -N } (CH 
[(C < H 8 ) 3 N* - (CH 2 ) [fi -N f (C 

(0 16 7] 

[(C 4 Hj) , P* - (CHj) l( -P* (C 

( (C, H,) , P f - (CHj ) ,,-P* (C 

C(C, H 5 ) j P» - (CHj ) lt -P i (C 

i (C, H 5 ) j P 1 - (CHj ) jj-P' (C 



),] '• <CH,-^-SO, ), 



V ' (C 1! H I$^- 80 |"5, 
H f ),3 • (CH 3 -@-S 0j -) 2 

V 3 ] * tC l! H »-©- S °j"> 



} 3 ] • «««ir 8 <>i T >i 



H,),] . (C 15 H jr SO { -) 2 

H,)j] • (CHj-Q-SOj*), 
H 9>3 ] ' (C H. H l|-©- S0 »">l 



H 5 } 3 ] ' <C lt H »"\2/- S0 l } i 



H 5 )j] • (C u H J1 -50 l -) I _ 



[0168] 

When inorganic organic acidic compound and organic sulfonate compound are used, it is 
necessary to adjust the acidity as per the requirement, and processing can be done before 
ion exchange. 



37 



[0169] 

The acidic compound can be used independently or in combination. 
[0170] 

The amount of acidic compound used during the neutralization of remaining basic 
compound is 0.001 mol% to 1 mol%, preferably 0.05mol% to 0.5 mol% with respect to 1 
mole salicylate ester derivative. 
[0171] 

The amount of acidic compound used during the deactivation of catalyst is 0.1 mol to 10 
mol, preferably 0.5 mol to 5 mol, and most preferred 1 .0 to 3 mol with respect to metal 
atom and nitrogen atom of catalyst used in synthesis reaction. 
[0172] 

Regarding the shape, type, material quality, surface treatment of an apparatus used for 
distillation in the presence of acidic compound, any kind of apparatus can be used. 
Preferably, distillation apparatus equipped with distillation tower that has sufficient 
number of steps with small loss of pressure is used, and it is god to carry out distillation. 
[0173] 

End capping reaction and polymerization acceleration reaction 

In the invention, salicylate ester derivative containing impurities les than the specific value, 
and salicylate ester derivative manufactured by above-mentioned method can use end 
capping agent and polymerization accelerant while manufacturing aromatic 
polycarbonate. The use of salicylate ester derivative does not affect the rate of end 
capping reaction and polymerization acceleration reaction, and can manufacture 
aromatic polycarbonate with excellent hue. 
[0174] 

The end capping reaction takes place as follows. 

[0175] 

Scheme 3 

[0176] 

[Formula 48] 
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[0177] 

Here end-capping reaction is, after the polymerization of polycarbonate by fusion method, 
hydroxyl group of terminal group of polymer is end capped by polycarbonate bond or 
ester bond. Precisely, after the sufficient progression of polycondensation of 
polycarbonate, end capping reaction can be carried out using salicylate ester derivative 
composition. 
[0178] 

the molecular weight of polycarbonate that carries out end capping and/or polymerization 
acceleration, generally, intrinsic viscosity of polymer in methylene chloride at 20°C is 
atleast 0.2, preferably 0.25 to 0.6, and most preferred is 0.3 to 0.5. 
[0179] 

There are no particular restrictions regarding the addition method of end capping agent. It 
can be added in solid form, or after melting in various kinds of solvent. Furthermore, after 
the completion of polycondensation reaction substantially, an end-capping agent can be 
added at once in a fixed quantity, or can be added n number of times after dividing the 
quantity. 
[0180] 

The amount of an end-capping agent is 0.1 to 10 times molar, preferably 0.3 to 5 times 
molar, and most preferred 0.5 to 2 times molar with respect to terminal hydroxyl group of 
polymer after the completion of polycondensation reaction. 
[0181] 

The pressure conditions when an end-capping agent is added are preferred to be reduced 
pressure conditions after the complete removal of produced phenol. Precisely, less than 
133.32 hPa (100 Torr), preferably less than 66.66 hPa (50 torr), and most preferred less 
than 13.332 hPa (10 torr). Generally, it is implemented in the range of 1.3332 Pa to 133.32 
hPa(0.01 to 100 Torr). 
[0182] 

After the addition of end capping agent, the reaction temperature is, generally, 250 to 
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360°C, preferably 260 to 340°C. If the temperature is less than the prescribed range, the 
polymer does not melt, and disintegration and coloring occurs at higher temperature. 
[0183] 

The pressure conditions for end capping reaction can be normal pressure conditions. But, 
in order to remove produced phenol, reduced pressure conditions are desired. Preferably, 
less than 133.32 hPa (100 Torr), preferably less than less than 13.332 hPa (10 torr), and 
most preferred 1.3332 hPa (lTorr). The reaction time is 1 to 30 minutes, preferably 1 to 20 
minutes, and most preferred is 1 to 1 5 minutes. 
[0184] 

Moreover, polymerization acceleration reaction is to increase the polymerization degree 
by bonding hydroxyl terminal group using the above-mentioned salicylate ester derivative. 
[0185] 

Salicylate ester derivative represented by formula (1), wherein R 2 may be aryl group with 
6 to 30 carbon, aryloxy group with 6 to 30 carbon atoms, aralkyl group with 6 to 30 carbon 
atoms, or aralkyloxy group with 6 to 30 carbon atoms, substituted with methoxycarbonyl 
group, ethoxycarbonyl group, 2-(methoxycarbonyl)phenoxycarbonyl group, 
2-(methoxycarbonyl)phenoxycarbonyloxy group, 2-(ethoxycarbonyl)phenoxycarbonyl 
group, and 2-(ethoxycarbonyl)phenoxycarbonyloxy group, can be used as polymerization 
accelerant. 
[0186] 

There are no particular restrictions regarding the addition method of polymerization 
accelerant. It can be added in solid form, or after melting in various kinds of solvent. 
Furthermore, it can be added at once in a fixed quantity, or can be added n number of 
times after dividing the quantity. 
[0187] 

There are no restrictions regarding the supply apparatus that supplies polymerization 

accelerant and reactor in which reaction is carried out. 

[0188] 

The amount of polymerization accelerant is 0.01 to 1 time molar, preferably 0.03 to 0.7 
times molar, and most preferred 0.05 to 0.5 times molar with respect to terminal hydroxyl 
group of prepolymer. 
[01891 

The pressure conditions when a polymerization accelerant is added are preferred to be 
reduced pressure conditions after the complete removal of produced phenol. Precisely, 
less than 133.32 hPa (100 Torr), preferably less than 66.66 hPa (50 torr), and most 
preferred less than 13.332 hPa (10 torr). Generally, it is implemented in the range of 1.3332 
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Pa to 133.32 hPa (0.01 to 100 Torr). 
[0190] 

After the addition of polymerization accelerant, the reaction temperature is, generally, 250 
to 360°C, preferably 260 to 340°C. If the temperature is less than the prescribed range, the 
polymer does not melt, and disintegration and coloring occurs at higher temperature. 
[0191] 

The pressure conditions for polymerization acceleration reaction can be normal pressure 
conditions. But, in order to remove produced phenol, reduced pressure conditions are 
desired. Preferably, less than 133.32 hPa (100 Torr), preferably less than less than 13.332 
hPa (10 torr), and most preferred 1.3332 hPa (lTorr). The reaction time is 1 to 30 minutes, 
preferably 1 to 20 minutes, and most preferred is 1 to 15 minutes. 
[0192] 

Recovery of salicylate ester 

Salicylate ester derivative prepersented by formula (5) is produced by end capping 
reaction and polymerization acceleration reaction, salicylate ester can be recovered, and 
above mentioned end-capping agent and polymerization accelerant can be reuse as 
synthesis material. 
[0193] 

Salicylate ester derivative is recovered by proceeding the end capping reaction and 
polymerization acceleration reaction under reduced pressure less than 10 Torr and at high 
temperature atleast 240°C, and liquefying steam of evaporated salicylate ester derivative 
using condenser. 
[0194] 

Any well-known condenser can be used. It can be water-cooling type, or air cooling type. 
[0195] 

In the invention, the recovered salicylate ester can be used as it is for the synthesis of 

salicylate ester derivative, preferably it can be reused after purification. 

[0196] 

As purification method, any of method, such as washing with solvent can be used, but 

desired one is distillation purification. 

[0197] 

Various apparatus for purification or iron quality apparatus can be used in purifivation 
method, preferably purification apparatus using filler agent equipped with distillation tube 
with less loss of pressure is preferred. As lumber quality of an apparatus, stainless steel, 
e.g., SUS316 or SUS 304, is preferred. In internal side of iron pot, buffer treatment takes 
place, or chrome plating is done. 
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(0198] 

Aromatic polycarbonate supplied to end capping reaction 

Aromatic polycarbonate supplied to end capping and polymerization acceleration 
reaction is polycondensed product of aromatic dihydroxy compound and carbonic diester. 
[0199] 

Aromatic dihydroxy compound is represented by below mentioned formula (13), 
[0200] 

[Formula 49] 




[0201] 

Aromatic dihydroxy compound is represented by formula (13). 
[0202] 

In above-mentioned formula (13), R a , R b can be same or different, hydrogen atom, 
halogen atom or hydrocarbon with 1 to 12 carbon atoms. As hydrocarbon, aliphatic 
hydrocarbon with 1 to 12 carbon atoms or aromatic hydrocarbon with 6 to 12 carbon 
atoms, are preferred. As halogen atom, chlorine, bromine, iodine is given. 
[0203] 

R e is alkylene group with 3 to 8 carbon atoms. As alkylene group, pentylene, hexylene, etc. 

are given. 

[0204] 

In above-mentioned formula R c , R d can be same or different, halogen atom or monovalent 
hydrocarbon with 1 to 1 2 carbon atoms. As hydrocarbon, aliphatic hydrocarbon with 1 to 
1 2 carbon atoms or aromatic hydrocarbon with 6 to 1 2 carbon atoms, are preferred. As 
halogen atom, chlorine, bromine, iodine is given. 
[0205] 

The concrete examples of aromatic dihydroxy compound are bis(hydroxyaryl)alkane 
series, e.g., 1 ,1 -bis(4-hydroxy-t-butylphenyl)propane, 2,2-bis(4-hydroxyphenyl)propane, 
2,2-bis(4-hydroxybromophenyl)propane; bis(hydroxyaryl)cycloalkane series, e.g., 
1 , 1 -bis(4-hydroxyphenyl)cyclopentane, 1 , 1 -bis(4-hydroxyphenyl)cyclohexane, etc.; 
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dihydroxy arylether e.g., 4,4'-dihydroxy diphenyl ether, 4,4 , -dihydroxy-3,3'-dimethylphenyI 
ether, etc.; dihydroxy diary! sulfide series, e.g., 4,4'-dihydroxy diphenyl sulfide, 
4,4 , -dihydroxy-3,3'-dimethylphenyl sulfide, etc.; dihydroxy diaryl sulfoxide series, e.g., 
4,4'-dihydroxy diphenyl sulfoxide, 4,4'-dihydroxy-3,3'-dimethylphenyI sulfoxide, etc.; 
dihydroxy diaryl sulfone series, e.g., 4,4 , -dihydroxy diphenyl sulfone, 
4,4 , -dihydroxy-3,3'-dimethylphenyl sulfone, etc. 
[0206] 

Among these, specifically, 2,2-bis(4-hydroxyphenyl)propane (bisphenol A) is preferred to 
use. These aromatic dihydroxy compounds can be used independently or in combination. 
[0207] 

As carbonic diester, diaryl carbonate, e.g., diphenyl carbonate, ditolyl carbonate, etc.; 
dialkyl carbonate, e.g., dimethyl carbonate, diethyl carbonate, etc.; alkylaryl carbonate , 
e.g., methylphenyl carbonate, ethylphenyl carbonate, etc. are listed. 
[0208] 

Among these, specifically, diphenyl carbonate is used. These aromatic dihydroxy 
compounds can be used independently or in combination. Carbonic diester is in excess 
amount, preferably 1.01 to 1.20 mole with respect to 1 mole aromatic dihydroxy 
compound. 
[0209] 

Any well known catalyst can be used during the manufacturing of polymer. Among these, 
hydroxide of alkali metal and alkali earth metal, alcoholates, phenorates, or organic and 
inorganic alkali metal salts, alkali earth metal salts of ate complex and oxo acid of group 
14 of periodic table, and nitrogen containing basic compounds, are preferred. 
[0210] 

These compounds can be present from 10' 8 to 10' 1 molar, preferably 10" 7 to 10" 2 molar with 

respect to 1 molar of dihydroxy compound. 

[0211] 

The catalyst can be used independently or in combination. 
[0212] 

When the catalyst is used in combination, e.g., one of the catalyst can be added before 
polymerization, and another can be added in between the polymerization, and thus 
method and addition period can differ. 
[0213] 

The polymerization of polycarbonate (molten transesterification of dihydroxy compound 
and diaryl carbonate) can be carried out uder well known conventional conditions. 
[0214] 
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Precisely, in I step of reaction, the reaction is carried out between aromatic dihydroxy 
compound and diaryl carbonate at 80 to 250°C, preferably 100 to 230°C, and most 
preferred 120 to 190°C for 0.5 to 5 hrs, 1 to 4 hrs, and most preferred 1.5 to 3 hrs under 
reduced pressure. Subsequently, reaction temperature is increased with increase in 
vacuum, and reaction between aromatic dihydroxy compound and diaryl carbonate is 
carried out, and finally polycondensation is carried out under reduced pressure less than 5 
mmHg, preferably less than 1 mmHg at 240 to 320°C. 
[0215] 

Te polycondensation reaction can be carried out batch wise or continuously. The reactor 

used for polycondensation reaction can be tower type or pipe type. 

[0216] 

In the invention, after end capping reaction, deactivate agent of catalyst is added to the 
polymer. Any well known agent can be used as deactivate agent of catalyst, preferably 
sulfonate compounds, e.g., organic sulfonates, organic sulfonate ester, organic sulfonate 
non-hydrous, organic sulfonate betaine, etc.. 
[0217] 

A preferred deactivate agent is sulfonate salt, and among these, organic phosphonium or 

organium ammonium salts of sulfonic acid are used. 

[0218] 

The amount of deactivate agent is 0.01 to 500 ppm, preferably 0.01 to 300 ppm with 

respect to polymer. 

[0219] 

There is no restriction regarding the addition of deactivate agent to a reactor. 
[0220] 

Heat resistance stabilizer, UV absorbent, mold release agent, pigment, anti static agent, 
lubricant, natural oil, synthetic oil, wax, organic filler, inorganic filler can be added to 
terminal group sealed polycarbonate. 
[0221] 

Regarding the usage 

The obtained aromatic polycarbonate excels in hue and optical characteristics. Since, 
the amount of added basic compound can be kept low by end capping agent / 
polymerization accelerant, the metallic film has excellent stability, and thus it is ideal for 
optical material, specifically optical disc substrate. In other words, the obtained 
polycarbonate is molded into disc, metallic film as recording film, e.g., the peeling of film 
is less at the time of evaporation of aluminum film, thus is used for optical disc substrate. 
[0222] 
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[Result of the Invention] 

With the help of invention, salicylate ester derivative that effectively functions as 
polycarbonate end capping agent or polymerization accelerator can be obtained. Because 
of that, suitable polycarbonate can be obtained that can suitably be used for optical 
material, which has excellent hue. 
[0223] 

[Embodiment(s)] 

The invention can further be explained with the help of embodiments, but is not limited to 

these embodiments only. 

10224] 

[Salicylate ester derivative synthesis] 

The physical properties are measured with the help of following methods. 
[0225] 

Element analysis: (1) The amount of chlorine and nitrogen was measured by Doman 
method after combustion of sample at 800 to 825°C. The amount of sodium, potassium, 
iron, chrome, and nickel was measured by ICP treatment (ICAP-575I1) after the treatment 
of sample at 650°C and extrusion by hydrochloric acid. 
[0226] 

(2) Purity and yield of compound and aromatic hydroxy compound in raw material: It was 
calculated by target substance peak/total peak area x 100(%) measured by high speed 
solution chromatography (detected by sC-8020 system, Nomura Chemicals DeversilODS-7 
column, UV absorption, water/ acetonitrile). 
[0227] 

The yield is represented by product molar ratio corresponding to used molar of carbonate 

diester salicylate ester (embodiments 1 to 7) and aromatic ester derivative. 

[0228] 

[Embodiment 1 to 7] 

The reaction was carried by using 0.3 molar salicylate ester, and 0.95 molar phosgene 
series, halogenated ester and halide acid compound with respect to salicylate ester. As 
solvent, the sufficient amount of solvent shown in below mentioned tables 1 to 4 was 
used, and coupling reaction was carried out at less than 4 times in the presence of base 
shown in below mentioned tables 1 to 4. The coupling was carried out under agitating 
conditions, and base compound was 1.05 times molar with respect to salicylate ester. 
[0229] 

It was evaporated with anhydrous magnesium sulfate, after washing sufficiently with 0.1 N 
aqueous citric acid solution, 0.1 N aqueous bicarbonate soda, and pure water. After 
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removing the solvent, distillation purification was carried out after adding acidic 
compound (total 0.01 g) shown in below mentioned tables 1 to 4 with respect to obtained 
precipitation. The evaporation was carried out at less than 2 torr under high vaccum. 
[0230] 

[Comparative example 1 to 2] 

The reaction was carried out same as embodiment 1 using 0.3 molar salicylate ester, and 
1.20 times molar halogenated ester with respect to salicylate ester. The base was 1.05 
times molar with respect to salicylate ester. 
[0231] 

After sufficient washing with the help of methods shown in table 1 to 4, it was evaporated 
with anhydrous magnesium sulfate,. After the removal of solvent, it was recrystalized by 
solvents shown in table 1 to 4. 
[0232] 

[Embodiment 8 to 10] 

The reaction was carried out using 1 .0 molar salicylate ester, and 0.3 times molar aromatic 
ester derivative as carbonate diester with respect to salicylate ester shown in table 6 and 7. 
The reactor equipped with 30 cm long evaporation tower in 500 ml volume flask with 3 
outlets, was used. The catalyst was used in the same amount, temperature conditions as 
shown in tables 6 to 7, and transesterification reaction was carried out along with the 
distillation of produced aromatic hydroxyl compound. The reaction time was 2 to 4 hrs.. 
[0233] 

After the reaction, the deactivating agent was added in the amount shown in tables 6 to 7, 
and distillation purification was carried out. The evaporation was carried out at less than 2 
torr under high vacuum. 
[0234] 

[Comparative examples 3 to 4) 

The synthesis was carried out same as embodiment 8 using 1 .0 molar salicylate ester, and 

0.3 times molar carbonate diester with respect to salicylate ester. 

[0235] 

[Embodiment 11] 

the reaction was carried out using 1.0 molar aromatic carbonate ester, and 1.0 molar 
aromatic ester derivative as carbonate diester. The reactor equipped with agitator in 500 
ml volume flask was used. The catalyst was used in the same amount, temperature 
conditions as shown in table 8, and imbalance exchange reaction was carried out. 
[0236] 

After the reaction, the deactivating agent was added in the amount shown in table 8, and 
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distillation purification was carried out. The evaporation was carried out at less than 2 torr 

under high vacuum. 

[0237] 

[Polycarbonate end capping reaction, polymerization acceleration reaction] The 

properties of polymer was measured was measured by the following methods. 

[0238] (i) Intrinsic viscosity [ij]: It was measured by Ubbelohde viscometer in methylene 

chloride at 20°C. 

[0239] 

(ii) Fixed quantity of polymer terminal group: It was measured by 1 H-NMR (Nippon Denshi 
product, EX-270) after dissolving 0.02 g sample in 0.4 ml deuterium substituted chloroform. 
The concentration (molar%) of hydroxide terminal group was calculated by each 
structure ratio corresponding to total terminal numbers. 

[0240] 
[Number 1 ] 

Concentration of hydroxide terminal group = hydroxide terminal group numbers (molar)/ 

total terminal numbers (molar) x 100. 

[0241] 

(iii) Polymer hue: Decided by vision. 
[0242] 

(iv) Durability of recording film: The polymer was molded into disc, aluminum film was 
evaporated (corresponding to recording film), and durability test was carried out. The 
obtained polymer was dried (120°C, high vacuum, 12 hrs.), and injection molded plate 
was obtained using metal mold for compact disc (CD). Aluminum film (0.1 \im) was 
formed by sputtering. After keeping it for 1000 hrs at 90°C under 80% relative humidity, 
peeling of aluminum film was checked. 

[0243] 

[Synthesis 1 of polycarbonate using end capping and polymerization acceleration] 228 
parts bisphenol A, 220 parts diphenyl carbonate, and 1 x 10 n molar sodium salt / 
bisphenol of bisphenol A, 100 x 10 fimolar tetramethyl ammonium hydroxide/ bisphenol 
was added, nitrogen exchange was carried out in reactor equipped with agitator, 
evaporator and reduced pressure equipment, and was melted at 140°C. After 30 mins of 
agitation, the internal temperature was raised to 180°C, reaction was carried out at 100 
mmHg for 30 mins, produced phenol was distilled. Furthermore, the temperature was 
raised to 200°C, and subsequently, the reaction was carried out at reduced pressure of 
50mmHg for 30 mins, and produced phenol was distilled. 
[0244] 
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Furthermore, the reaction wa continued in the same order by increasing the temperature 
to 220°C, reduced pressure 30 mmHg, and further, 240°C, 10 mmHg, 260°C, 1 mmHg, 270°C, 
1 mmHg. 
[0245] 

Finally, at same temperature and same pressure the polymerization was carried out for 1 
hr, and reaction was stopped when intrinsic viscosity of polymer becomes 0.35, and resin 
was pelletized. 
[0246] 

Hydroxide group content (%) = 45% at [r|] of polymer = 0.344. 
[0247] 

[Embodiment 12 to 13, end capping reaction by salicylate ester derivative synthesized in 
embodiment] 100 parts of polymer prepared by above mentioned method was melted 
at 270°C, 2.9 parts salicylate ester derivative synthesized in embodiments 2, and 8 was 
added under reduced pressure (50 mmHg). After that, the reaction was continued for 5 
hrs at 270°C, 1 mmHg, and terminal group concentration was measured at each [r|] of 
polycarbonate. The analysis results of obtained polycarbonate are shown in table 9. 
[0248] 

[Embodiment 14, polymerization acceleration reaction by salicylate ester derivative 
synthesized in embodiment] 100 parts of polymer prepared by above mentioned method 
was melted at 270°C, 1 .5 parts salicylate ester derivative synthesized in embodiment 6 was 
added under reduced pressure (50 mmHg). After that, the reaction was continued for 5 
hrs at 270°C, 1 mmHg, and terminal group concentration was measured at each [x]] of 
polycarbonate. The analysis results of obtained polycarbonate are shown in table 9. 
[0249] 

[Comparative examples 5 to 6, end capping reaction by salicylate ester derivative 
synthesized in comparative examples] 100 parts of polymer prepared by above 
mentioned method was melted at 270°C, 2.9 parts salicylate ester derivative synthesized in 
comparative examplesl, 2 was used as embodiment 12. The analysis results of obtained 
polycarbonate are shown in table 1 0. 
[0250] 

[Recovered salicylate ester] 

[Embodiment 15 Recovery of salicylate ester produced by end capping reaction] In 
embodiment 1 2, salicylate ester steam, which was produced in end capping reaction, was 
recovered by water cooling system passing through the condenser. The recovered amount 
was 1.1 parts by weight with respect to 2.9 parts of weight of used salicylate ester. The 
distillation purification was carried out, and 0.84 parts by weight methyl salicylate of purity 
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99% was obtained. 
[0251] 

[Embodiment 16 Synthesis of salicylate ester derivative using recovered salicylate ester] 
Salicylate ester derivative was synthesized as shown in table 1 1 by the method same as 
embodiment 2 using salicylate ester obtained from embodiment 1 5. 
[0252] 

[Embodiment 17 polycarbonate end capping reaction by salicylate ester derivative 
synthesized in embodiment 17] An end capping reaction was carried out as embodiment 
12 using salicylate ester derivative that was produced in embodiment 16 in prepolymer. 



The results (polymerization degree, polymer)are shown in table 12. 

[0253] 

[Table 1 ] 







Embodiment 1 


Embodiment 2 




Salicylate ester 
derivative 


XOOCH, 
Q 


■© 


.COOCH 3 
0 






(5 


Raw material 
impurities 


Methyl Salicylate 


p-methylphenyl 
chloroformate 


Methyl 
Salicylate 


phenyl 

chloroformate 


'C 


CI (ppm) 












N (ppm) 










Rawrr 


Metal(ppm) 






6 


7 


Moisture (%) 










Aromatic hydroxy 
compound (%) 












Basic compound 


Triethylamine 


Pyridine 




Solvent 


Dichloromethane 


Dichloromethane 


c 8 


Washing method 


Washing method □ (*1) 


Same as left 


o o 


Evaporation 






% -o 

<D C 


Inorganic acid 


Phosphoric acid 


5 oxide 2 phosphorous 


£ O 
u 


Sulfonic acid 








Recrystallization 








Purity (%) 


97 


96 




Yield (%) 


88 


90 


u 
3 


Impurity 








Cl(ppm) 


8 


9 


N(ppm) 








Metal(ppm) 




5 



*1 Washing method □: Washed in order of O.l N anhydrous citric acid solution, 0.1N 



aqueous bicarbonate soda, and pure water. 



49 



[0254] 
[Table 2] 







Embodiment 3 


Embodiment 4 




Salicylate ester 
derivative 


.COOCHj 
0 


COOCHxCHa 
0 


•c 

<d 


Raw material 
impurities 


Methyl Salicylate 


phenyl 

chloroformate 


Ethyl 
Salicylate 


Benzyl chloride 


CI (ppm) 










03 


N (ppm) 






2 


<1 


Raw rr 


Metal(ppm) 


2 


<1 


5 


3 


Moisture (%) 


3 


2 


1 


<1 


Aromatic hydroxy 
compound (%) 






2 


<1 




Basic compound 


Trimethy 


amine 


Sodium hydroxide 




Solvent 


Dichloromethane 


Dichloromethane 


eaction 
•nditions 


Washing method 


Washing method □ (*1) 


Same as left 


Evaporation 






Inorganic acid 


Sulfuric acid 






Sulfonic acid 




p-toluene sulfonic acid 




Recrystallization 








Purity (%) 


95 


96 




Yield (%) 


89 


86 


Produc 


Impurity 






Cl(ppm) 


10 


7 


N(ppm) 


7 


5 




Metal(ppm) 


3 


2 
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[0255] 
[Table 3] 







Embodiment 5 


Embodiment 6 




Salicylate ester 
derivative 


COOCHj 
@-<>^>-<^ 

0 


COOCHa ,C00CH> 
0 


•c 

V 


Raw material 
impurities 


Methyl Salicylate 


stearyl 

chloroformate 


Methyl 
Salicylate 


Phosgene 
dimer 


CI (ppm) 


8 




5 






N (ppm) 


3 


<1 


1 


<1 


Rawnr 


Metal(ppm) 


2 


2 


<1 


1 


Moisture (%) 


3 


1 


1 


1 


Aromatic hydroxy 
compound (%) 


1 


<1 


<1 


<1 




Basic compound 


Triethylamine 


Ammonia 




Solvent 


Dichloromethane 


Dichloromethane-water 


S c 


Washing method 


Washing method □ (*1) 


Same as left 


o o 


Evaporation 






a; c 


Inorganic acid 






a: o 
u 


Sulfonic acid 








Recrystallization 


Xylene-heptane 


Xylene-heptane 




Purity (%) 


91 


96 




Yield (%) 


81 


90 




Impurity 








Cl(ppm) 


11 


6 


N(ppm) 




3 




Metal(ppm) 




2 
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[0256) 
[Table 41 







Embodiment 3 


Embodiment 4 




Salicylate ester 
derivative 


COOCHa COOOb 
0 0 


,COOCH 3 
0 


•c 


Raw material 
impurities 


Methyl Salicylate 


Dichloride 
isophthalate 


Methyl 
Salicylate 


Phenyl 

chloroformate 


CI (ppm) 


8 








■4—1 


N (ppm) 


3 








Raw rr 


Metal(ppm) 


2 








Moisture (%) 


3 


2 






Aromatic hydroxy 
compound (%) 


1 










Basic compound 


Triethylamine 


Triethylamine 




Solvent 


Xylene 


Dichloromethane 


1 § 


Washing method 


Washing method □ 


Washing method □ *2 




Evaporation 








Inorganic acid 




Phosphoric acid 


& o 


Sulfonic acid 








Recrystallization 


Xylene-heptane 






Purity (%) 


92 


94 




Yield (%) 


84 




u 


Impurity 






i 


Cl(ppm) 


8 


190 


N(ppm) 








Metal(ppm) 















*2 Washing DiReaction solution was washed with 1% HC1, pure water in the same order. 
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[0257] 



[Table 5] 







Comparative Example 2 




Salicylate ester 
derivative 


.COOCHa 
0 


•r* 
V* 

QJ 


— r : — — 

Raw matenal 

lrnpunues 


Methyl Salicylate 


phenyl 

chloroformate 


ippmj 








i\ ippmj 






E 
1 


Metal(ppm) 


220 




Moisture (%) 






OS 


Aromatic hydroxy 
cornpouna \yoj 








Dasic cornpouna 


Triethylamine 




ooiveni 


Dichloromethane 


- <2 


wasmng memou 


Washing method □ (*3) 


II 


evaporation 




si 


Inorganic acid 




u 


OU11L/J1IL. ddU 






Recrystallization 


Xylene-heptane 




Purity (%) 


97 




Yield (96) 




u 

3 

-o 


Impurity 




1 


Cl(ppm) 


360 


N(ppm) 






Metal(ppm) 


43 









*3 Washing □: reaction solution was washed with pure water. 
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[0258] 
[Table 6] 







Embodiment 8 


Embodiment 9 




Salicylate ester 

HprivPitiup 
uu ivaiivc 


^COOCH* 
@^>-C-o-{o) 

0 


COOCHsCHa 
0 


laterial 


l\dW IT talc rial 
lllipUIlUCo 


Methyl Salicylate 


Diphenyl 
carbonate 


Ethyl 
Salicylate 


Diphenyl 
carbonate 


PI Cnnml 

v^j ^pprn; 


2 




3 


3 


M I nnm 1 
IN ^ppillj 






<1 




fc 

i 


JV/tot^li nnm 1 
lviciai^ppi llj 






1 


2 


Moisture (%) 












/\rornaiic nyuroxy 
cuiiipounu yyoj 










litions 


Catalyst 


La 2 0 3 


Tetramethyl 
ammoniumhydroxide 


XA/pioht a 


1.0 


0.1 


c 


iciiipciaiuic 


200 


200 


o 
u 


Pv^nor^tion 






c 
o 


Inorganic acid 


Phosphoric acid 


Talc 


u 


Sulfonic acid 






& 


Recrystallization 








Purity (%) 


96 


94 




Yield (96) 


40 


36 


U 
D 

-o 


Impurity 






i 


Cl(ppm) 


1 


2 


N(ppm) 




1 




Metal(ppm) 




1 
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[02591 
[Table 7) 







Embodiment 10 


Comparative Example 3 




Salicylate ester 
derivative 


COOCHa 

<0$-o-cH@>-c^o-ch, 
0 0 


.COOCHj 

<g-o-c-o-<o> 

0 




r\dw lildldldl 

imm irifipQ 

111 IJ-/L11 1 11 CO 


Methyl Salicylate 


Methylphenyl 
terephthalate 


Methyl 
Salicylate 


Diphenyl 
carbonate 


•c 

V 


CI fnnml 


2 


3 


320 




?3 


N (ppm) 


3 


<1 






Raw rr 


IVlCLdl^ppi IIJ 


3 


4 






Moisture (%) 


2 


1 






/\iuiiiaLic nyuioxy 

l_Ul 1 1JJUL11 1U \v0 J 


<1 


<1 








V^dldiyM 


Zinc stearate 


La 2 0 3 


C 


VVCltjl 11 g 


0.2 


1.0 


.2 


IC1 HJJCIdlUIC 


200 


200 


c 

o 


CvdptJI dllUl 1 






V 


UlVJIgdlUL. ddU 




Phosphoric acid 


c 

o 

o 


Sulfonic acirl 


Dodecylbenzenesulfonatetetrabutyl 
phosphonate 




& 


Recrystallization 








Purity (%) 


93 






Yield (%) 


30 


<1 


u 
3 
T3 


Impurity 






1 


Cl(ppm) 


1 




N(ppm) 


<1 






Metal(ppm) 


3 













55 



[0260] 
(Table 8) 







Comparative Example 4 


Embodiment 1 1 




Salicylate ester 
derivative 


.COOCHa 
0 


COOCH* 
0 


Raw material 




COOCHj 

0 OOOCH3 


Diphenyl 
carbonate 


COOCH3 j 
0 COOOto 


Diphenyl 
carbonate 


Rai*/ material 

imni lritip^ 

II 1 1L/UI lUCO 










PI (nnm^ 




400 


3 


2 












Metal(ppm) 




















rVILIlllcli.ll. IiyUHJAy 

pomnoi inH fQfi^ 










Reaction 
conditions 




La 2 0 3 


Sodium hydroxide 


VVCJeJ 11 g 


1.0 


0.01 




200 


200 


l_i VQUvl Cll.lL/ 1 1 






Inorganic acid 


Phosphoric acid 


Phosphoric acid 


Sulfonic acid 






Recrystallization 






Product 


Purity (%) 




93 


Yield (%) 


<1 




Impurity 






Cl(ppm) 




2 


N(ppm) 






Metal(ppm) 
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[0261 ] 
[Table 9] 





Embodiment 1 2 


Embodiment 13 


Embodiment 14 


Salicylate 

ester 

derivative 


Substance 

synthesized in 
embodiment 2 


Substance 

synthesized in 
embodiment 8 


Substance 

synthesized in 
embodiment 6 


Structure 


COOCHa 

(o>-o-C-0^(o> 
H 

0 


COOCHa 

/5>-o-c-o-/oV 

w li w 

0 


w li >" 

0 COOCHa 


Polymer 
physical 
properties [r|] 


0.354 


0.351 


0.571 


OH Terminal 
(molar%) 


4 


3 


8 


Hue 


Good 


Good 


Good 


Thin film 
peeling 


No 


No 





[0262] 
[Table 10) 





Comparative Example 5 


Comparative Example 6 


Salicylate ester derivative 


Substance synthesized in 
comparative example 1 


Substance synthesized in 
comparative example 2 


Structure 


COOCHa 

<o$-o-c-o^o> 

O 


COOCHa 

<2^o-c-o-<o> 

O 


Polymer physical properties 

hi 


0.343 


0.335 


OH Terminal (molar%) 


42 


43 


Hue 


Less colored 


Colored 


Thin film peeling 


More 


More 



[0263] 
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[Table 1 1 ] 







Embodiment 16 




Salicylate ester 
derivative 


.COOCH* 

(oV-o-c-o-h 

W II 
0 




laterial 


Raw material 
impurities 


Methyl Salicylate 


phenyl 

chloroformate 


CI (ppm) 






N (ppm) 






b 
1 

l w 


Metal(ppm) 






Moisture (%) 






cc 


Aromatic hydroxy 
compound (%) 








Basic compound 


Triethylamine 




Solvent 


Dichloromethane 


c 2 


Washing method 


Washing method □ (*1) 


o o 


Evaporation 




<u C 


Inorganic acid 


Phosphoric acid 


Q£ o 
u 


Sulfonic acid 






Recrystallization 






Purity (%) 


95 




Yield (%) 


88 


u 


Impurity 




I 


Cl(ppm) 


5 


N(ppm) 






Metal(ppm) 











[0264] 
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ITable 12] 





Embodiment 1 7 


Salicylate ester derivative 


Substance synthesized in 
emDoaimeni id 


oiruciure 


coochs 

<o>-o-c-o-<o> 

H 

0 


Polymer physical properties 

hi 


0.349 


OH Terminal (molar%) 


5 


Hue 


Good 


Thin film peeling 


No 
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^5it>2. 3tc*it»r±iea (5) vmztizv-v? 
jn*x*?-;k ±ksc (6) */c« (6) -2-casn 

*3r#Bix;*f^BNW*. fc^DLtie^ (7) TSlSft 

■5^#^Ki^f-^©Jamfi*^n-en 1 0 0 p p m 

«2 0 p pmfelT. 3 6Wffg L<\t 1 0~0. lpp 20 
m-C$>Z. 1 0 Op pmJ:0fefiil^i, 

[0 08 9] £fc. -#©liifl4©fflR*&* 1 0 0 p p m 
WT-C* -o "C . 5 -#©JJK8©fc*a# 1 0 0 p p 
mJU±"C**itt. ££(c{S^3ft&j)MI©^tcjNg* 

*° 

[0 09 0] ±ieiaf4K:£*ft*fflR«* 1 0 0 p p m 30 
h ft £©R*S!|K: «fc 0 »T £#a«>P£SfiiSrr 6£& 

i'ts < -3*»©*ft%iffl*^to-&-ctf -j-c i/ 

[0 09 1] M<4©*3W»7c3R»*f"CiMSE'C*S. » 

t». 

[0 09 2 ] 36«C±I2SC (5) "C*3ti*1fy^m 40 
x^fJk ±ESC(6) */c«(6) -2T*3ft*£ 
#J£i*fJH&Sft. fc<fcO<±fE5£ (7) -ca$n-5,^ 
tffSii^x*?-Mc£*ttS&|R©*8«#*ft**a5 0 
PPm«TT*5CiWill,i. CCT6ii87* 

*»;^«. ft. fi. 18. ?DA. i»4r*, V>#>, 

3^^it*5. c©£fw«3 6tc»*o<tt2 0 
P P mfeTF. 3 KBIOpp mWFCftS. 
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[0 09 3 ] -#©JE*4©£Jlifi#5 0 p p m«TC* 
•ott, 6 5-#©JjjC&©#llfi#5 0 p p mfcLtC* 

M*4©£JHfi#<!: *>5C5 0 p p m£(TT*4Ci*i*» 

w©aw*iiRM-*±r»* u>. 

[0 094 ] ±Kl)M4{c£*fta&JM£ 50ppmtt 

[0 09 5] -9- D fjkM^£jk^^!gSl^ 1 - 
3jCjgtJjJjffl^©jEgjl 

©Kietcfcu-c. *xy>a, ±ea (2) - <4) r 

Jk ±1B5S (5) "CSiSft&tf'./*;HJlx*f-Jk ±IB 
S (6) (6) -2"C*Sti45»8lx^^UR 

fe^a^Ese (7) r*s*i*3f»R&«x*f 
fc»*i/<wi~o. oi%-e&£, cnj:o *>*»*i 

£BIKlfcW@ C * C i S . 
[0 09 6 ] ±E^f4&C^$4a£*#£-eft-ett5%fe( 

EK#r&m fc*s6®vy*^Aft£©f£$sij* 

[0 09 7 ] SbKVV*n4gLx.*f'Wm&*:SBkf 

(2) ~ (4) T?«sn*»^ny>{k^ft*fc«Ma 
y><t#iixfjk ±ksc (5) r^3n-5if;^;u 

KxXrJU, ±ifiS (6) */c« (6) -2-C^3n5 

^#^x^^juRjS{$, *jj:o'±ffi^ (7) -cgisns 

[0 09 8] CCTMlt Ka*Mt^»i«. ±12 
^ (2) (4) ©^oy><btPMx^f-;l/%Jjn* 

»»Uyt4*K^C5Tie* (12) Sfctt (13) 

[0 09 9 ] 

[ib34] HO-Xa • • • (12) 
(3£*X a tSRXft 1 A>6 3 0 ©T;U*^S. ftjRK 1 
*>63 0©r«;-;U8, *«I9([6*8 3 0©T5^+JU 

S. 2- (^ h*S/#Jl'#-Jl') 7 
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;!/#.=. ;l, 2- (x jU#-.il/) 7*x 

)\,**ri/t>)\,tf-)im, 2- (lh^->*;^iJb) 7 

[0 10 0] 

Ut35 ] HO-Y-OH • • • < 1 3) 
(**Y«iWR»l*»6 3 0©2fliOT;U+U>a. 7 
'J-u>S. *fc«75;u*u>S£g|-n ©7?#&b 
KP*5/fb£«. *fc«±KSi (5) ©•Fy^fti* 10 
f\iU*{c£*ft£*tt»il,T©3r*i£fc KP + Mt£ 

CO 1 0 1 ] SC (5) <W;^*||x^f-;HtiKd**i 

ttw&it hxommmt Fa+Mb^©**^ i> 

r«7*y-Jb. o-i'UV-jU. m-^u , /-;k p 
-£UV*-;k p-b Fa*^.&§^y^Jb. p-t 
K o * 5/3cJS#Hx * ;U& t 6 ft s . 
[0 l 0 2] ffit^t Fo + Mfc^Bl©^fiiLT 
«W*t<«3^«T-C*0 > ftf*L<«2%WT. 3 
6«C«F*0<ttl. 0~0. 0l%r*£ o 20 
C 0 l 0 3 ] ±EJKttk:&Sft&3fttK*>' b F a+-> 

<t r s y ^uhix x f-Mtewz&m- & micmem ■ 
mrzum, sea-ram mw&ffi£Mf£&Dwm 

[0104] ? 'J ^;U^XXfJUif^O§5ti&MF52 . 30 

±12© ( 1 ) - 2 rftS ft £-9-11 *;UBfct*f-;l/«aw* 

( §SMfc2, 3) {Cffll>6ftSltt« 
«. *^©SEHrtii:*jc^r«i^^S^©xxf-;i/ 
£&«£ffll>SC 7JU*'J^B > 7^ 

1 2 8j©{t^#»SL<fflt»6ft4. 

[0105] 7JU*'J^Jl©{t^i«. AttWKtty 

«J. *SI££. £Bfctt. ffifttt. SKIItt«c^©ftMSBttt 40 

x/7- htt£©7rto*5'KS&£©e: 5. 

[0106] nit) v±m&m<Dit&vitK> jtftfttc 

ai'J'JVK 7y^i/>)A, *7;U->9A, xhD>^ 

•5A^fls^-tft6©*iMb«i. mtia. \m 

i'©WtSi?lg!® > 7J^7- ^7x^5- hfc£*©7 
;Un+-> K8&£©C£&1>9. 
[0107] 7C^W»^{C*j^S^3S5©{b^i 
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^i'©7>^^-< F^7i'9 L >'f FS^IS^ft6© 
*BMBI&, ifiiSfc, tfilttt. tttttt. ffiBfflfc 

£©JMHfttt». #Jl/*>BBS&£'©WtS®&!l5. 7JU 
37-^7x/7-Kj: i'©7JU3 £•© c 

[0108] 7&mim&K*sttzm 1 2i&<Dit£®i 

«. ftftWfcttsis©*^^^. ®m 

is> flnttt. e(t^%i'©MSK^a. *a^>bbs«c 

£©*«1M6SL T*37-ht>7*y5-htedf©7 
*3+S/Faftt©C4*l»9. 
[0 109] Cft6©tf-C«*JU^9A©^b^ 1 7> 

[0 1 1 0] 5>£>7Jlo^>F£LT«:. h'J^F 
+ ">^>^>, h 'Ji h + i/^>£>. hli7'Dd<+^ 
h y-te^U^+i/^^O. hyX7-7y.il/ 
#*S/5>#> t h y^~;U**i^>£>ft<!;©JI§ 
K*i7Jl'=i*5/5>*>ffl. h U^sy^^f^ft 
i"©7?#^7>>u =i * z; ~> > * >m*& tf 2> C t ifi-Vft . 

Mffiis. •fe^*~»SEffiis. 7^=i^f>mfijfl&i*©{b 

[0111] fcotfe»*bt>W!«K«{b7>*>s&* 

mi7>2>K£K.$in?z>ctwmt>tixtet), c© 
mm < st&©s^tt t s{ tt 6 c t tm 

©»0/c^)iK73- ; &^< c 4KJ: L0«rS14 

IBW©«!iflliU'Cfflt>6ft4»jb7>*>». 5 0 0'C 

m» *«3 9<Wrt©fc©*ffllr»4©3&*»*0<. C© D a n 
K©IWk5>5f>%»**ffitL-C«. a*4 0 0«« 

±. » s l < » 5 o o iph i 5 o o •c-cmmmzft *> 

[0112] ±!5fel!^«m}4-Cfflt^r4>J: < . ttcm& 

K0rt«t< Cft6««©fieffli5fe(C-3t>-Ctt4< (CWPR 
tttt(,». C*l6ttSI©«!ffl«tOTtt»*©*IWR^ 

iic^ris-Ty^mx^^n^usi) i x i o-'~ 

1 x l 0-*a*itt4«^rm»*©JWfiF*U». d:0 
»*H»fl*ttBi;«JWC»L 1 x l o-'-ix l o- J 

>Ptt5x 1 0"'~5X l O-^ffii^SSH^-C^S. 
[0113] S?c> *#SW«C4jl>r«W«il/"CSfa3R 
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F (Me.NOH) . f- h •7X3 1 ;l>7>*-'5A t HP * 
*fF (Et.NOH) . f- b7 7?)lT>*~Vl*t 
KO+S/K (Bu.NOH) , "Oi/Jl/h IM?;U7> 
ti>)At Kn*S/F (<*>-CH, (Me) 3 NOH) . 

©7;U*;k 7'J-;k 7 7JU*;Ug£c££Wf &7> 
ti^At Fp^+^FS. h';x^;U7 5>. MJ:/ 
^;U7 5>, ^^^Jl"^>^JU7 5> > ^■ffi/hi' 
y*;U7 5>fc£©3tt7 5>SI. b&MtrVZjt? 
)IT>*~?A#U>U F (Me,NBH4) . 10 
f"F7:/^.>l'7>*- , i7A#p;W F^-f F (Bu,N 
BH,), f hv^^yt-^Afh??!-;^ 
U-h (Bu,NBPh,) . f h7^5 1 ;b7>^r-^A 
fh^x-Jl/tfV- h (Me.NBPh.) &£'©&S 
tt£fc i :* W£ C i #r * 4. 
[0 114] Cft6©&a>"CttMe 4 NOHjW*0< 
fflO&ti. ^g3R»Sttfb^Bl©fi!ffl«tUTtt. 7> 
* - ■> A gjRIS^JS^r * i> ■*)■ 'J * )\<W.3- x r ;H * 
)l^<0 1 x l 0" 6 ~1 x l O-'SfitttSSO^Tffl^-S 

©#*?*u». j:9W*omw^»0i;»i(|{c*fui x 20 
i o- s ~i x i o-'sat&sate-cas. memo 
^m&ttmcmmicttbbx 1 o- s ~5x 1 o- 4 ^«<b 

*/d01 2«oc«©Wfc». 7*3*S/F, *BWk * 



XOOR 1 
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*ju#>iws) ©-gp«fcos«n^b^<tifl*^ 

fritTfcJ:^ Cti6JI«i©fl!fflffiKRI0'Cl*«{cWIH 

[0115] if i> *-f;t/gf &{$©£)%%)£%© 

±§B© ISj§i5fc: 1 tcfct,>-C, »7atc«ffUfcttStt<t 
Jfcttl^b^* >BMb£«J© 

m±it£®>. Kltttfb^fc©*. fccka^^b^J© 

[0116] gfc±IS© Sgji)5lS2 t 3 tCfel>-C. f£&4 

Wb£*j©ittlHb£l!j. iitft^os, fc<fcoM 

■tt<b^BJ©SNIftJ:')ttS»36»6a«n^*< £4> 1 
[0 117] CCnMJ^iHlx^^IHBWIttiUJftr 

fbJSlSfcfcCL-CLS^. JK*©ffiT#*JCoTt,*5 
[0 118] CC-Cl^^bSJSitt. Tf2**-A 

r«sn*si£©ci*#5. 

[0119] 
[<b3 6] 

XOOR 1 



COOR 1 




[0120] c©**Mbsi&wec S i. * »; 9)VWtx 
iM4^b^1!l©ltaM*«fc*)ttS»3&»6jB«n*il>tt< i t> 

i o©ft#8j*ayiioT»??-r s««tt^«i**«-r 



R 2 -C-R 2 
II 

O 

[0121] cc-e±K©»ffOfctt»tfb£«©*fn 

[0 1 22] mmttbX\t. -7ls>Z7-v F©SSCC 
<fc*7a h>*t^TSCt#r**fcl«b£*©C<!: 

L/. ^©pH#<t>ttfcrF©*>©£t>t,>. ftftBWi V > 
8* L HVBS^ ffife&Sf ISIS *77//i 7h^ 
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$ /c«7 3 A&© J: 5 frfc % vm l » £ C t r 

[0 12 3]@f*$tt. @(*r*0^^67'U>X7 u ^ 
[-'©^a^S^a h>£m-^6c£#-C^ 



[0124] -te'^-Y h<U;tS B 1.tt©7->U$ z'^i'Kfc 10 

S-5 (Na, (A 1 „ S i, t -„0 lsl ) ,eH,0 (n<2 
7) , t^7^ hX (Na., (A 1„S i„,O iM ) 
...H.O. Mtv-i h Y (Na>, (A 1 56 S i 
l36 0 3 .,) I5 „H,0 5 4 ^EJUf^ 
-C h (Na, (A l.S i,,O it ) I4 H,0. Sz+Xtf-f 
h (Ca, (A 1,S i.O, 4 ) xl Y\ x OtLtay=^i*v 
A hS&£'*W6ftS. 

[0125] tt±{k^»i U >. D O 

^ K BHfca±fc£***tf6*i*. 20 

[0126] ^Jlg^i U"C«*t*«K«T i 0, , 
SiO,, ZrO,, SiO,-Al,0 3 , SiO,-Zr 
O,, SiOj-MoO,, S iO,-MgO, TiO,- 
A1 4 0 3> TiO^-SiO,, A 1,0,-MoOj, A 

1 , 0 , - W O , i'W 6> tl & = 

[0127] Hi*!/ >it£l/t tt. 5BWL2 

[0 12 8] ^f"n#yK£tt2««±©£JRK:«J:-3-C 

H.SiW^O,., H^McViO,,. HjPMo^O 30 

[0129] Cft6©&Mttfbt^©frfrT'^6t 
5K{t2'J>, ZMS-5«t,<E>6ti 

[0130] ?}®Z)l*y®it&®<DmmtL'CTU 
-«K(8). (9) fc«fctf ( 1 0) frfc&StfJcOil 

[0131] a (8) -cafogti^b^ft 

[0132] 

Ht3 7] 40 
A 1 - (Y'-SCX 1 ) „ - (8) 

c c r. a • «g&& i/ < «^afe©nni©^b*^s 

■C*0. Y , tt*«f^*A:«B«||R^T*«3. X , «2^S 

>. 7>*-^A#**>$fc«***.=-'}>A;*7*:J-> 
■C*»). mttl ~4©Hifc-C&-5. 
[0 133] A'C^bTk^SiO-CU. *£*tt5^1 
5©7;U*Jl>S. ^gt|fc6~l 5©7'J-n>8#$>tf6 

tx, cne»w. ^uti-i 5©TJU+>»u»-cs^3n 

-ri.jT<x j-t.i cjf, 
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[0 134] X l ©2i(Wctt3IR©lffi<D^1*b7k^S 
£t,Ttt 4 flU.«TKSt (8) -a 
[0 135] 
Hb3 8] 

3 



V 



(8)-a 



[0 13 6] [CCt, R\ R s «|5]-&U<ttM& 
0. *3RJl : f*fcfctK3R»l~5©T;U*;l/S'C*»J. 
FT tt**^. 7 * ~->US & L < C2Rg«[ 1 ~ 5 ©7 
)l^r)imv$>i> a 1lU R\ R 4 fcJ;0-R i © i 5^20 
#7k^Jl^r&SC ] V$it>2tli>2Wi*tc 

tt3»©7;i/+;wS3WSf*ot». cn?>©^, ^tR 

[0 137] 1 ^M©^)l*?^>iUr«, Wittf'J 
9^ A, ^hy^A. t><)Vi*<Dita%7)i>J3V&mx? 

; /<y$A©foS7;U#y±»&lll# 
^tf>© 1 /2 *4I,»«7JU 5 ~"t> A©iP* 3ffi©#IS 
*9 l ^>©1/3^©211©^)1*^^>©1/2 > 3 
ffli©#)l*?-*>© 1 /3 **lf £C 

[0138] 7>^-^A*?'^>£Lr«. fljUtfT 
KS (8) -b 

[0139] 

Hfc3 9] 

f 1m - k 

3 



R 9 - 



n(r 7 

R 



(8)-b 



[0 140] [CCt, R\ R\ R'fcJ.iWtt. £ 

t»«:aS[Lr*3Ris^-*fc« i ffi©^b7k**T?«% 

[0 1 4 1 ] (8) -btCfcHT. R'^R'mmb 
f 1 11©K{b7K^S<b LTtt. t9d^«^RSfc 1-20© 
7;u*;us. K3R»6~1 0©7y-;us. gSS»7~ 
1 0©77Jb+;uS*5ptf6n-5., 

[0 142] A^^^'^iL/Tfi. 
x«TI2^ (8) - c 

[0 143] 

Hb4 0] 

10 



R 

12 



X 



(8) - 



13 



[0 144] [CCt, R l °, R'\ R^fc.ty-'R 



(16) 



29 
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* 



[0 15 3] 
HU2] 



[0 145]^(8)-clCfcOt, R l °^R"tmt> 
tlffi<D$tit*%mtLXlt, s5t38H~2 0©7JU* 

[0 14 6] CJa^©^. X , iUt«2iKS/c«3 
jfg©7;U*Jt'S. 7;u*'J#H*?^>. ±ie^(8) 
-b-CSlb3ftS#?*>fccfcO'±!B5£ (8) -c-C^ 

[0 1 4 7 ] Sfc±iBSC (8) {C*Jl»t, m&il~4© 10 

£F£U< «1 S/dJ2t*S. 
[0148] ( 8 ) vmtiZtlMtGWKDmM 

[0149] ?t£t>*>, h*7 : ^l/'<>-b'>X;U^>SE2 
-7 x^Jb— 2— 7'a f;U, Ff^i/'-o-fe^x.Mo 
i2-7x^;l/-2-y?ji/, tZf^xfofryM?- h 

jM^sfr-^Afc. Z)i fry Wlf \-vzf^)it- 

a&. Y?y>\>-^y-&y?>)ifryWi7- 
Jl/jJ^tf-^AiS, Kf r ->^>-tr>x;U^>^f- h7 20 
7>jU***:^A1 4 L Kf : ->;i,'<>-fef>x;U^>K7 : - 
h 7 ^* -> * * ~ ^ Atg, F r jU-^ > Hz > *;U * 

AT^HJ-Jl/? x- h t Ti')l<7>*:~ , 5 A^iy^VH 

^;l/7>^r-^A^f-JHf;U7x- k Yfishis*?- 
;U7>*-^Afhvf^;H'-Jl'7x-h > T-h^'f^ 
JUi^^^^-^Ay 9)^)1-7 x- k f 

?;U7>*-^A^=k>;u-»t;U7x-- h r->^h 30 Hb44] 
^kry^-^K^y-Tish-yh-? x- k r h^-/ "so 
^;U7> ; e^- , ?A Kr">JU- / <>^;H^;U7x- h, r h 
■^i^T^-t^A Fr^u- / <>^;i'-y->'U7x- k 
r h^y ?;i'7> J &-^A l-'f->M>^W7i- 

[o 15 0] a (9) -cgtfrgnsjb^ 

[0151] 
[{b4 1 ] 

'X'-A'-Y'-SO/ - (9) 

[CCt, A J «2ffi©^t7K^»r*0. *X 2 «2~ 40 
4 ilfi CD 7 > * ~ -5 A * * * > t tc it 2 - 4 ft © * * * - 

vj»t>?*y?$>*). Y'ommit^ (8) tcmcv$> 

4. ] ±82* (9) if. A , ©2ffi©^b*^SiO-C 
{i2ffiC0^fflfllM^{b*^S*5$ : F* U>. CCOfiSfllflg 
M^i^fbTk^Si IXte&tmm 1 ~2 0CD7JU+ u>s 

[0152] ±ES (9) tf % *X'tt7>*-9A#?- 
t>4>0< «!f^*^-'5A*?^>-C$)S. 7>*-9 
A*?*>iOT{3: t TIB^ (9) -a * 

A J - (' YM • (R -Y'-Sn.M 



+ N^R 15 
V 6 



(9) - a 



[0 154] [CCt, R 14 . R^fccfeWtt. I> 

[0 15 5] R ,4 ~R"©lffl0Rfb**S£LTHJb 
IBS: ( I ) -b©R 6 ~RUtWnUc&©<t|H|D4>©£ 

». TIBSC ( 9 ) - b 
[0156] 
[<t4 3] 

- + P^R 18 
V 9 



(9) - b 



[0 15 7] [CCt, R", R^fcJctfR-'tt. 5l> 

ffi©si£{t*3&St L-Ctt. JfcJE (8) -c©R 10 -R 13 
SCOt^-C^O fc i> © £ IS) D bOZWirikV £ So 
[0158] ±IBSC ( 9 ) r«to$ft*<t£»©JM*fll 

i u r »TE©fb^«i* ws^r * c t afiva 

[0 15 9] 



(CHj ) j — N (C H 



s o 



s o 



s o 



S 0 



s o 



s o 



(CHj ) 3 -N + (C 2 H 



(CHj ) } -,P f ( C 4 H 



(CHj ) g "P (C { H 



(CH 2 ) 15 -N + (C, H 



(CH 2 ) 15 - P + < C{ H 



(CH 2 ) 15 -P + ( C< H 



[oi6 0] a ( i o) -cafes hafts® 

[0161] 
[fb4 5] 
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[CCC. AUinffi©E^b*3t«-C&9. *X J B7> 

0. RBlffi©^b7k3t»-C**). n(J2^4©HT 
*0. Y'O^SBiS (8) telSJOT**. ] 

0©7;U*;l/g. T^*u>SISt©fi«IIIIII!fJ5iK{t*3R 

*fc»R*»6 ~ 1 0©7:?;U*;U«^©t&ffiJM£- 
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* [ 0 1 6 3 ] RB 1 tfi©Kft*JR»-C*») . -?"©Wi 0 

■c«7;u*;i/S« 7 y -;u**$ J: #7 5 

U». 7Jl/*Jl/SilyTBHS3R»l^-2 0©fe©AJ»a 

u<. 7y-;uaiLTBiata6~2o©<>©3W»* 

L<. 77^*JUatBK3l9S7~2 0©fe©**»*L/ 
[0164] n(J2. 3*fctt4"C*«5. Y^SEStt 

[0165] ±3& (io) -c*t>snsfb^»©^ft 



[0 1 6 2 ] S/c > > X J ©7>*^'5A*?^>*iJ:0* 10 flli U-CttTE©fk^**fl*R-J"*C £a*"C*S. 
tfXtf-^Aa^tf^iOTtt^ft^ftmiflWKS [0 16 6] 

(9) -afcjctf (9) -b-C£toS*i*fc©**tf5 Hb46] 

[ (CH 3 ) 3 N + - (CH 2 ) 10 -N f (CH, ) , ] • (CHj -@-SO, ' ) , 

C (CH 3 ) 3 N + - (CH 2 ) 10 -N f (CH 3 ) , ] - (C^^-SO, " ) , 

[(C ( H 9 ) 3 N + -(CH 2 ) lfl -N f (C 4 H 9 ) 3 ] • ( C H 3 ^gh-S0 3 -) 2 

[ (C 4 Hg ) 3 N* - (CH 2 ) 10 -N f (C 4 H 9 ) 3 ] • (O^-®- S O3 " ) , 

[ (CH 3 ) 3 N 4 - (CH 2 ) 15 -N f (CH 3 ) , ] . (C^-SO, ■ ) , 

C(C 4 H 8 ) 3 N + - (CH 2 ) lfl -y (C 4 Hg) 3 ] • CC l5 H 31 -S0 4 -) 2 

[0167] *30* Ut47) 

[ (C 4 Hj ) j P + - (CH 2 ) ir P* (C 4 Hj ) 3 ] • (CH 3 -@-SO, * ) 2 

[ (C 4 H 9 ) 3 P f - (CH 2 ) l0 -P* (C 4 H 9 ) 3 ] • (CjjHjj-^-SO, " ) , 

[ <C { H. ) j P> - (CH 2 ) w -pt (C 5 H 5 ) 3 ] • (C n H 25 ^S0 3 " ) , 

[(C,H 5 ) 3 P f -(CH 2 ) ir P + CC, H, > , 1 • (CjjHjj-SOj ") r 
[0 168] C ft 6 ©^M^tefcRtftf** > 40 fftiLttt, -&BRSl£«Cffll»yt)|««©^|RJlT-S!fc 



[0 16 9] Cft6©ttBM£fte4tt;t*£irc. **t»B 

[0170] *fe»»Lfc«att<b^»%*«rr*i* 
©RMttft^ttttif y *amx a l *^«:*f- 

L/T0. o o i ^e;u%^e> i *>i>%, &£u<ito. o 

0 5*^*^0. 5 *JU%fflt,>-2>C 



B^M^tc^u-ciiSO .1-1 o^en^fiffli^ft 
So jt?£L<B0. 5~5*MU3?fifflt,>6ft. 
U<B1. 0~3*;U9Sfiffll>6ft£. 
[0172] C*l6Mttfb^JflWC«a-r4«B© 

m an. tm. nffiMa(tot,>TB t i»*4*t© 

iMfflr* L < «-raft8»U8K**rt,E»© 

^ttl>«8«#**»ia««*ffil>. »B*:fT5©#J: 

[0173] aagajtgft g fe tta^fliat jgg; 



(18) ftffiW- 1 1 -302 22 8 

33 34 

£ffi«flJ±OT<s^*SC£#-C*S. [0 17 5] (X+-A3) 

WJfJUiXf^ii^ffil^CiW^t. * [0 176] 

^±Sfc.jiss/c«a-^cgjtJStSiia ; S:«^ 5 c t a HL4 8 ] 



>/\A/W OH 




[0177] CC-Ct^*4Sm±SlEttt. ^ill&Kct 

h'km'&Ltc'&lc. #y-?-©*JSS 20 

*- h©£»£^*+#«:ii«>fcf8K:. MTggi 

[0178] 5KiS»t±fc«fcV/*fcttS^fflji%tf 5# 

•cfcfcw-stfy v-©H^)(a@f [77] #o. 2u±x& 

0. jff*b<tt0. 25^60. 6. *6{CjfiF*0<« 
0. 3fr60. 5T*S 0 30 

[0179] **a*t±«©aajn*ffi«:Murtt»(ciwiiR 
mrnmi Ltc&mmxbtxu. -wmrnt** t 

[0180] *»WK:fcWi5|;iait±Sij©asft«tt. « 

^mmic^bxo. i-i ofg^i/. wsixbo. 

3-5fg*;k £6{C»$L,<«0. 5~2fg*;UrA 40 

[oi8i] xmuzts^x. mmt±mzma?zb 

3. 32hPa (100Torr)t(T, »$L/<«6 
6. 66hPa (50Torr) WT> 2 6«C» * 0 < 
B 13. 332hPa (lOTorr) tTFT**. ji 
1 . 3332Pa-133. 32hPa (0. 01 
-lOOTorr) ©igHr^fiSfS C i^Sf $ OC^ 



SB. ii^25 0~3 60°a W£b<»260~34 

o'c©ffiH-c$)0. c©«HJ:*)<>isi>iaS"c«#yv 

[0183] 3imt±E]&<DEj38ittt OTtt. ^E"C 

/c&. «E*ff3WfiP * »*L<B1 3 3. 32h 
Pa (1 OOTo r r) «TT*»). 3 6K»3ll/<« 
13. 332hPa (lOTorr) UTX&K). «fc 0 
JfiF* 1/ < ti 1 . 33 3 2 hPa (lTorr) «TT * 
5. 5l£B#ffli UTB. iI3n~3 0#. 
~2 OftX&K) . MSfCJ: 0 1 ~ 1 

So 

[0 1 84] *fc. S£fi!iiKj££«. 

xz?fr®m&zm^x> h©*»s* 

[0185] ±IS5S ( 1 ) <*>©R , # > y h*5/*;t*K 
r.;Ug. I h + i/*JU«J<x;l/S % 2- U Y*risiy>i>tf 
7iXji/^-+^*ju^"-juS, 2- (yh*-># 
7x-Jbt + i/*Jl^t+->I, 2- 

-je. ;u**i/g-cs&<*ttr t> 6 a> 6 3 o ©t 
y-jug. KJR»6*»63 0©ry-ju**^. 

15:6*^3 0©T7Jl/*;l'S > */c«ggB&6;fr>63 0 

©7 5 ju+ + ismxm s h 4-y- y ^usexx 9 )im 
[0186] *^fijt«i]©a9B^rffi{cHori*iftciS!iPR 

t>mmbXb£l<\ $/c t ffi^ffijiSiJB-SKlBffSfi?: 
trl.1 



(19) 



1 1 -302 22 8 
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[0187] m£&mww&ztiz>m&&*sJ:vm& 
[0188] *mttctevz,m&femm(D®m&tLx 

it. y'i/#v-7--(Dj£$%7mmicZiL-co. oi~HS 

»SL/<»0. 03~0. 7{S*Jk £6&tjbF* 
L<«0. 0 5~0. 5iS*)\>mx.ZCtft-CZZ. 
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[0189] xmHcte^r. 



3. 32hPa (1 OOTor r) WT. »*L<«6 10 
6. 66hPa (50Torr)«T. 3 6tC»*K 
U1 3. 332hPa (lOTorr) fcTPC&€>. il 
HCiil. 3332Pa~133. 32hPa (0. 01 
-1 OOTo r r) ©teBTiyfe-f & C t W$ U>„ 
[0190] *^HJK:*jWSS^(!gjlgiM^©Slc.a 

«». * v^tca^cai^mjjn^. &*2 5 0- 3 

6 0*C. »*L<«2 6 0~3 4 0*CCDt5ffl-C*0 > C 
©«HJ:9fciKl»»«rtt#yv-#««-tf-*\ C©ia 

5„ 20 

[0191] m£<zmm<DE.t)&fttixte. niix 

fc«t>. *Efeft*i»* U>. » £ h < » 1 3 3 . 3 2 h 
Pa (1 OOTo r r) «T"C*9. S6K«P*0<B 
13. 332hPa (lOTorr) «TT*0, J:*) 
»* 0 < tt 1 . 3332hPa (lTorr) fclTT* 

a. sawiBiOTtt. as 1-30^ #*o<tti 
-2 0#-c*D, BifStc<fco i~i 5^r*>Rjffir* 
a. 

[0192] 1f-'J»Jl/Mx^f-;l/g?BiR 30 
*J»«±JSi6* fcttM^ffiilJglSfcJ: 0 . ±BB5S ( 5 ) 



[ 0 1 9 3 ] V iJ^HiXfJW, 5ftttiiihKl£*fc 
«fi£(£jt£fS£4>& < i 2 4 0 -COk©!**. 1 0 
t o r r WT©«E*frT-CSl£*ji*. LT« 

[0 194] 3>r>1f-&U;t&to©&6«9>£4>©£<£ 
[0195] *#aBtc*ji»T. HJR**ite*y^;m* 

^xfrzmmtz. 

[0196] mtstttortt. sweet 5ftj»*©^ 

[0197] jKBKtew asn©«H^©*mtt£tt 
b©*»i>r tana*. #?* b < lifts 

l/ttt. SUS 3 1 6-^SUS 3 04^©Xf->U^tt 
jW*U». SfcH©F«?ffliJ(c. ^flOI^fiUc^a 
A&£©£JS;< v*r*'<7itc>>) bXi>m\ 
[0 19 8] ^IgjfcgtSfcjftgjj^^lgy*^ 
»-* h 

[ 0 1 9 9 ] c cr. Sf#Bii> t KP+Mb^«Tffi 
5$ < 1 3) 
[0200] 
[<b4 9] 



(R ) m ( R D ) 
HO-{0)-X-<0)-OH 



(13) 



[* + Xtt, -C-. ( R .) , _c-, 

R /\ o 



- o - s -. 



- S O j — . 



[0 20 1 ] Xm2tiZ>it£®X$>Z>. 

[0 20 2 ] ±IES (13) tp. R\ R^tm-ttM 

2©^fb*^ST$>€>. ^b/K^Si urtt^^ i a> 
e. i 2©»§i««i^b*^»*4^«^»6^e> i 2© 



[0 20 3] R'«^5gtfc3fr6 8©T;U*U>S-C£> 

[0 204] 5£*R C . R'ttffi-jfcfcttS&D. ADy 
>H^\ ttcitmm. 1 *>6 1 2 © 1 §li©gHfc*iRS-C 
*4. &<fc**S£ O-Ctt&SRK 1^612 ©J!gJ!5i£e£ 



(20) 
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CO 20 5] ±fB^#^^t FP + Mbl^iL/TB. 

t£t)t. 1. l-t'x (4-b h*a + i/-t-^?JU7 
7*pA>, 2, 2— t'X (4-bFD + ->7i 
x;U) y'ZU^y, 2, 2 — b* + 

7'pA>&£'©b* (b Ka+^T 1 ;-^) 
7;U2/>&, 1, 1-b'x (4-b Fa*^7x^Jl/) 

^£P^>*>. 1, (4-tKD + ^7x- 10 

)l) fi>U^*-y-ytj:i:0VZ (b KP + ^T'J-Jl') 
^^a7^*>t 4, 4' -i/tFa+^x^ 
x-fJU. 4, 4' -ytFo^->-3, 3' — i?y* 
;U7 xxjux-f ;Kct'©yb Fp^>7 y -;ux— f- 

4, 4' — */t Fa**/*?? x-frZfr? K. 
4, 4' -ybFn+->-3, 3' — yy?-;U7*x;U 
x;l/7^ F&£©S?k Vu**/T>)-)l*)\>y a FS. 
4. 4' -yb FO + ^siJW^i'F, 4, 
4' — 5/bFa+i/- 3. 3' -^f^7s^XJl/ 

F&£'©^b Fp+^7 y F». 20 
4. 4' -ybFa+^7s^XJ^>, 4, 4' 
-^bFa + ^-3, 3' — i^y^JU^xXjU^jU^-O 
fciWb FP*5>7 y-)l*)l*>mU4:&$lft>tl 

[0 20 6 ] Ctl6©5 5T«1#K:2. 2 — b* (4 — 
bFn+^7xxju) r/a/O (b'X7xy-;UA) # 
»*0<flH»6ftS. cn6©5?#^b Fa*S/Mt 

[0 20 7] KfyiXfJHt^ftt LTB, *<*WCC 
Bi?7*iW-W-F, ^ F y F-fti' 30 

©S^T h^B. ^y^l/*7-<K*-F. 
5?i^*-iK*- Ffr<!:©^7.>U*JU#-#*- F 
$1 >?^7i-;^-^-F, if;l-7i-;W- 
* - F ft £' © 7 )l * ;U 7 >) - )l ±> - tf * - h S ft E & 

[0 20 8] Cft6©55. ^K^7i-;W-«- 
F#»*0<m»6n*. Cti6©5l«Ryt FD+i/ 

£. cn6©^^x^7-;Wt^«5r#^yb Fa* 
Mt£ft 1 **K*f t,-cil*». »* L < « 1 . 0 1* 40 
61. 2 0*Jl>ffll>*CtJ&«S*U>. 
[0 20 9] ^yv-SJjgJcffli^fttiSiLrtt. *6 

^*fctt7**y±»&JP^*lWt». 7;U3 7- 
F. 7x^7-^, Wt8*fcBftMaK©7;u#y (± 
IS) TC^JWflSLklft 1 4JRtc«©**vI« 

&«7- Fii(*©7ju*y (±«) sn*. &s<,>b^ 

SBft*«tt{b£1»&£*W* 1/ < ffll>6tt£. 
[0 2 10] Cft6©fb£^B* y F©Mf4 



i 1 -30 2 2 2 8 
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6 1 O^^k JI?$L<B 1 O-'&UPb 1 0"' 
[0211] C*l6©M»Ji*a*)tBtt*^to-tt"Cffl 

[0212] c*i6©jitti£. n^b-e-cffl^stte 
B. *©aw«:j6i;T. /ct^Bioofcfe^b^^S 
^bimwp(c. ffe©^b^*s^*{cfln^^^i'© 

[02 13] #y*7-**-F©ft£ (s^t Fa+Mb 

IE) B. «^D6ftTC>4»£©#ffi&R«tt&fl:Tr 

[02 14] AttWKtt. m 1 mSVRfcZ 8 0-2 5 
0'C. »£U<B1 0 0-2 3 0'C. 3 6«Cff*t,<tt 

1 2 0-1 9 0"C©SSr. 0. 5-51*181. tf£L< 
B1-4B$P B 1 S6«C»*b<ttl. 5-3B#Pb1 «JE 

;to>-CEl££©JI£*£K«>&#6J5 

(Bsa^KAr. 3HH£5>t FP*Mb^<t^7 y;u 

Fi©StB*fflV ifi«KB5mmHga 
T. H3iK«lmmHgKT©SEK. 2 4 0-3 

2 0-Ct, 7f#^b Kn+Mt£«£5>7 

[0215] SH^SJSB. &%&<rcft o-c fcJ: < . a 

7 * jWt -5 X 6 «fc I > . £ /c±fi£ ©JSfc>?r ^ OC ^ L T 

[0216] $UliCfel>tB, 5^gS±Rj£»©# y 

v-tc, j«isi©*tgffj*ffli,»aci*tr**. ««©* 

rSSPJi OT»fifil©l>*»ttSSfij3&Jffifflt?#43&s. U 
<«. WtS^->l/*>K©t&> WiXA*>i5iXrJK 

[0217] M^©fc«?PJ<k bXmm * L < «. Z)l 

cti6©"*»rt>^;i/*>»©W»*^ 

[02 18] Ctl6©Mj«*}gJW«» tfyv-ccttu-c 
0. 0 1*65 0 0 p pm. WSL/< B0. 01-30 
0 p pmffll^Ci^S. 

[o 2 1 9 j *fc. «i5fe*s«ij*ii<y v-tcastti-rss 

l6»«cBBOrtt«f{cWI»t3:«ct>. 
[0 22 0 ] *|6WCB±fe©J: ^(CL/Tff 6nS^JS 

**±s tifcjf« y - h tc as©w«i$jEtt. an 
[0221] mmic-o^x 

c©jc^(cL/-cff6n^77#^^y*-^*-FB. e 
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ya-jK^-M*. r^x^tc^u. iBiiiSiur^ 

[0222] 

HfeWOja*] *IMIJ«: J: 9#y h©*ffi£f 10 

[0 2 2 3 ] 

[0 2 24 ] [-9" -J fJHi»f*»|f|i^] *R9f 

Kto\.*xwm&wsiTois&tc* -3 rmm ofc. 20 

[0 2 2 5] ( i ) tBR^W : &SS> ^jRS». 
7;U£8 0 0-8 2 5 , C«IL/ci(C K--?>f&SH 
Ofc. th'J'jAi, ay^Aa. m 

a. turcffltflft. i c p#ffi ( b*j? + - u;u • 7 » 

S/*tt. I CAP- 5 7 5 I I M) JCfcOSEaOfc. 

[0226] ( i i ) itemaMBL w&sxvm'p 

- (mv- (80 !SC-8020->XfA, Sffcttb^ 
UDevers i 10DS-7A7A. t«M 30 
ffl. */7-fehx|.y;i,s«t) -caSl/fcitOlflWIi 

f-^ii/^f-i'iix i o o (%) tc£<omb 

/Co 

[0227] jR$«j^f4©tf'j fiUx^fji' mmm 
yixfA (HISW8-M i©»£) ©ffiffl*^tc*fr 

S^ny* h©^r;i/©¥il^r^L'/c <) 
[0 22 8 ] [HJfitW 1 - 7 ] TIB^ 1 ~4 K7nf 'J 

tro. 9 5fg-t;i/fi©*xy>S. ^a^Wtflx 40 

fc. jgggfc «TIBH 1 ~ 4 (CtS L. fcfcJS©+#S*ffl 
l\ TIBai~4(C^-ri§S©1?fiT > 4S«Tr*^ 

7' > {f&jt*ftr> fc 0 * 7* y > yttSfi^frTrtf 

l». i&Stt^^i^y^JU^iXfJUC^UT 1. 0 
[0 2 2 9 ] 0. lN*i>K*i&«. 

o. iNfi«»v *Jcko'«*-c)i^+^«: 



1#IB¥ 1 1 -3 02 2 2 8 
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TBMtfb^fc (so. o i g) *»aiorjsa*iH^ 

^.S«2 t o r rWTOlSSKffofc. 
[0 23 0] [Jt«0U~2] Ti2*4~5«:*-r-9-y 
^ju^x^f-;U0. 3^e;ui. ity ^;UBtxx-f;Uc*t 
uri. 2 0{S^fi©^ny>fb^8Exxf^£ji$f 

8x^fAK»l/tl. 0 5{S*Jl/fi{gfflUc„ 
[0 2 3 1 ] EJ£*©±S*TS2il4 ~5 (t^-f 

[02 3 2] [HJS0J8-1 0 ] TIB^6-7iC^1-9" 
'J^JU^XXt-JH. 0^r;l/i. It 'J ^-U/®XXf-;Wt 

fturo. 3fS*;us©^#J£xx?';i,&j»{*-e&s£ 

5 0 0m 1 §©3oP77Xn(C3 0 cmg©I.gf^ 
ot>fcSl£S«rffll»yt. tt»HCttTBEgi6 - 7 &C7nl>fc 
®. TIB^6~7iC^-TSS^ffT. 

* f - *£»KJ£*fT o fc. KfE^fffltt 2-4 iSIBTfT 

[0 23 3] Sl&tt. TtBH6~ 7 K^TS, fi©£r§ 
JWtSBSRKiJSfllU SiaffiStefirofc. 3E3«2 t o 
r r«T©iWtSTt?fT-3fc. 

[0 23 4] [Jt«0l3~4] TIB^ 7 ~ 8 tC^Tlt 'J 
?jHixfJH. 0*;i/i, ity^JUgxxf JUCcjFj- 
U-C0. 3{g*;Ug©^i^xxfvU£M*4ttfflt,>. m 

mm tmmic&i&ztf^tc. 
[0235] immm 1 1 ] nms tcmt^wmm 

I^XfiH. 0*;U£MfWBt^*tfofc. Jx 
[SSS^«5 0 0m l§©7^^=iK:aB$a©-3l»A:JS 

fc. 

[0236] sica. TtBa8 a©^?s?pj^ 

SfSfKfC^finU, ^a*Bt!«r?fofc. I§»2 t o r r 

«T©flf*^Trifofc 0 

[0 23 7 ] [?J<'J*-^*-h5|ciSS±J5lE. S^(S 
itSJt.] ii< y v-©igjtt««T©^tc J: "3 ffi>J^ Ltc. 
[0 23 8 ] (i)@WfAe[7?] :tg{b^^U>cfj2 
0 "C-C 9 < P - rttJglt-eaiJS b fc, 
[0 23 9 ] (ii) #yv-5fci8S©£fi: ^>^l 

o. o2g*o. 4m i (Dm^mtkfou^^^icm 

mo, 2 0XJ-C1H-NMR (B*a-7*b«EX-2 7 

o) £fflc>-c5fcffig£>£fiU£. Tmm^mm (*ju 

%) «^*JS»«:*tr*»«jt©«^{CJ:*)lt»lyA:. 
[0240] 

tan *»»3fc*8«K (*ju%) =*KS3idSK (* 
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[0 24 1] (iii) tf'Jv-fetB: m&VffliLtL. 
[0242] ( i v) tmm<DMtK& : l )i3 — 

«tttt ( 1 2 O'C. ifSJt^T. 1 2I$N) ft. 3>/<* 
l-f^MCD) ffl©iS4ffll>MUi«4ll/c 0 

0. U) Ofc. 9 0U 8 0«ffl*t8lflf©ftftT«:i 
0 0 0B*WfiWl,fc©%. 7*5»«©M*K»*B1B 10 

[0 24 3] [5R««±*lJ:C«^flJtKffll»*jJ«y* 
-tf'*-h©£j&l] tf^7*y-*A2 28». ^7 
x-;l/*-#*- h 2 2 0gRfcJ:O*i4^i * 
y-;UA©t h'j^Atixio n^h/WM^*? * 

k i oo x i o u^fr/mnxz? x s-jia*mz.< 

1 8 0 TIKES U 100mmHgT30^ 20 

0-CtC^iaLooi^KiEb5 0mmHg-C3 OfltiB 
7 x y - JU £S£ 0 ooJStt- 3 -S fc. 
[0 24 4 ] 2 0°C, 3 0 mmH g £V&4 dC 

#fi. MJ3EU |3iaiaIEr3 0#. 3e>iC2 4 0'C. 1 
OmmHg, 2 60T. lmmHg, 2 7 0 °C 1mm 

[0 24 5] BttftCCftg • [alE-C 1 BS|fflS££m>. 
^^-^-HISOIWO. 3 5gfi(Cfc^> 30 

fca»-c. 516*117. Sfiit^u^i'XttUc. 

[0246] #'Jv-<D [77] =0. 344. ?KI5S$ 
W$ (%) «4 5%-C*-o/c 0 

[0247] [xt&ft 1 2 - 1 3 mmm-c^btcv 

tt«C J: 0 W«t,fc# y 1 0 0 9$& 2 7 0 grigS* 

2. 9»Sr«Bfefl:T (5 OmmHg) T^ttlUfc. * 
©ft. 2 7 0T lmmHg«T-C5^IHISl£*llllft . 



ftfflW- 1 1 -3 02 22 8 
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0. »6ftfc#'J*-#*-h©£ [r?] . ^SSSiSS 
9 &C7jrf . 

[0 24 8] [HSS0U4 ntem-C£f&btc?V?)l 

•jwwiLfctfy?- 1 ooa5*2 7 osrjgfiau gifc 
^r^Uc? y^;i/i2xx?-;i^8ftl . 5§P£$ 
E&ftT (5 OmmHg) T^JJOUc. *©fc. 27 0 
•C lmmHg«T"C5»IHSJS*««0. ff^ft/c* 
y*7-#*--h® [71] . 5^S?gS*S"JSO/c„ f#6 

nfc# y - h ©^«f^m*Ttaa 9 k^-t. 

[0 24 9] [ib«0l5^8 ifclWlr^JSSUfclfy * 
J:0WKOfc#y^-10 0»*2 7 0fi^iS»U it 

* y h©^*fifem*TfBa 1 0 ICmt. 

[0 2 5 0 ] [t'J^HiXf ;H3JR] 

1 5 5ldS&f.it5JSK: «fc fj&sSOfcU- y 
xxr;u©H]Jlx] HJfe^l 2(ctet>r. 5M8S±®6«: 
J; 0 1/ fc? y *;U©j$ISt£*?&S© 3 > r 

xr;ug|2i($2. 9*ssiHc*ti,Ti. 1 fifigpniJR-c 
[0251] mmmie m&LttwriWxx? 

5 (cfcurff/c-y y * jUM ?-;i/*iIl,TllJSWI 2 £151 

Wio-ffik-cTtm 1 1 jc^T-y y f-^sNi* 

[0 2 5 2 ] [31*0917 §S«S0|1 7T?£fi!cLfctfy 

«J) 5rTteai 2(C7n-To 
[0 25 3 ] 
[SU] 



(23) 1 1 -3 02 22 8 
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H tS #1 1 


£ 5£ ft 2 




.COOCHs 
0 


,C00CH 3 
0 


m 
n 


C 1 (ppm) 
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